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Exciſe- Officer Inſtructed. 
. CONTAINING 


I. A copious and ample Treatiſe of Decimal Arithmetic, where- 
E in are many Things not commonly known, and adapted to 
the Buſineſs of Gauging. | RY 1 

TI. The Extraction of tne Square or Cube-Root of whole or mixt Num- 
bers, and of Vulgar and Decimal Fractiens, with the Demonſtration and 
Reaſon of ghe myſterious Proceſs. | : 

III. The grand and principe! Foundation of Gauging ; the Menſuration 
of Superficies and Solids, regular and irregular, after the beſt Manner, 
agreeable to the ſubſequent Matter. 

IV. As a farther Introduction to the Knowledge of Gauging, here 
are, I. The Way to find Proportions of and Mean Proportions between 
Numbers Arithmetical and Geometrical. - 2. Tables of Beer, Ale, Wine 
an! Mait-Meaſure, with the iolid Inches therein. 3. Of Gauge-Foints, 
their Calculation and Uſe. 4. The Reduction of Meaſures from one to 

_ another, ſeveral Ways. F. Tables of Beer, Ale and Wine-Meaſure in 
any Number of {hd Inches. | 5 

V. The whole Art of Gauging. r. Coppers and other open Veſſels cylin- Þ 
drical or conical, right-lined or cur ved, with plain and caſy Rules and | 
Examples of inching the ſame. 2 The Gauging of Casks Which lie 
with their Axis pat allel to the Horizon, fix or ſever T-veral-Ways ; 
and bo to fing the Ullage and Content when part full, with a Table 
of the Areas of Segments of a Cirche, the Uſe and Calculation thereof, 
and how to find the Ullage or Content without ſuch Table, in a new 
Way. 2: A naw Method to find the Ullage or Content of Liquor re- 
maining in Caiks that ſtand on one End. with their Diameters parallel _— 
to the Horizon, and an Example of inching the ſame. 4. Tables of | ; 
he Areas of Circles in Beer, Al- and Wine-Gallens, and their Uſe, | <: 

VI. How to Gaure Malt in the Ciitern, Couch and Floor. 


To all which is added, £ LY 
ASUPPLEMENT of the Duties of Exciſe. |} 
Tables I, and II, X, XI and XII, to be paid by common | 
| Brewers z III and IV. by Victuallers; V ind VI. for Malt; 

VII. for Plate; VIII. for Soap; IX. for Candles and for 
Printed Linnen, with the Uſe of each; and how to calculate 
the Allowances in four of the fix firſt, and three laſt Tables, 


viz, To common Brewers and Malſters. The moſt Copious 
Set of Tables, for the Duties of Exciſe, yet publiſhed, 
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PREFACE. 


55 


T H E 


4 1 T is now near 40 Tears ſince T firſt apply a 


my Thoughts to the Study of what is the 
Subject of this Treatiſe; ſoon after which, 


Imade ſuch Proficiency as to inſtruct ſome who 


poffed the Examination of being qualiſy'd for 


the Exciſe, and have been many Years approved 
Officers, Superviſors, &c. Brit other Buſineſſes 
having en floyd me for above 30 Tears laſs 


paſt, I had no Thought of <eriting on the Sub- 


jest o/ Garging, altho' I have publifh'd ſeveral 


- 
7 


raft&retming to Numbers, Species, Surveying, 
Architecture, Heraldry, &c. Aud having jor 


ſome Months paſt had a Relaxation from other 


Avocations, 4 was put vjon writing on this 


Ful ject, in which T have taken ſome Care and 


Pains to make it more eaſy, cepions and uſefnl 


than what I have obſerved to be in priut; (aud 


T think I have loch into moſt, if not all that 


are extant.) Tz onder to which, I have firſt 


o Decimals before, 


treated on ſuch Things as are to be previoufly 
known, to enable any one to acquire the Knomw- 
ledge of Gauging with more Facility: As De- 
cimal Arithmetic, which is here fully treated 
of, and contains many T hings not commonly 
known, (too many to enumerate,) which I doubt 
n0t but will be very pleaſing and acceptable to 
the Readers, eſpecially thoſe deſigned for the 
Exciſe, tho they may have made good Progreſs 


A; a 


= The PREFACE. 
I have next given plain and eaſy Rules (ſuch 
as naturally reſult from Algebraic Canons) for 
the Extraction of the Square and Cube Roots 
of whole or it Numbers, and of Vulgar and _ 
Decimal Fractious, and have given the Rea- 
ſon and Demonſtration of the ſeveral Steps in 
the whole mnyſterions Proceſs, which the Reader 
may conſider afterward at pleaſure. w— ol 
Thea I have in Chap. III. hewa the Menſu- © 
ration of all kinds of Supzricies and Solids, as 
being the grand ani ſub*antial Foundation, 
zohereon the Artof Gaugius is built, and which, 
T believe will be found done ufter the beſt Man- 
mer to anſwer the End of what is ſubſequent. | 
Chap. IV. contains a yet nearer Approxima- 
tion iu the Nature of its Matter to what is prin- 
cipally intended ; for here are ſeveral Mays of 
finding Proportions to, and Mean Proportions, 
both arithinetical and geometrical between Num- 
bers. 24ly, Tables of Beer, Ale, Wine aud 
Malt Meaſure, /t rhe ſolid Inches in each 
Denomination. 3dly, How to find all manner 
of Gauge-Points, 2877Þ thetry Nature and great, 
Uſe in diſcovering the Areas of Circles and ſuch- 
ing of Veſſels. 4thly, The Reduction of one kind 
of Meaſure to another, ſeveral Favs. 5ibly, © 
Tables of Beer, Ale, and Wine-Meaſure, 12 
any Number of ſolid Inches; which may be of 
good Uſe both to ſuch as do not well nnderſtand 
Diviſion, aud to prove an Operation for thoſe 
that ao; eſpecially where it is only required © 
ro find the whol2 Content of a Veſſel without © 
Tables of the Areas of Circles in Liquid- Meaſure. 7 
In rhe Vth Chapter is taught the whole Art 
sf Gerging ; for (beſides the Content of any 
N ? 5 Deß . 


5g A 
EDA 5 1 . 8 
3 * r + oe * 
e 4658 ER) 


gt, 2 pan Kh 
„ n 


The PRE FACE. Mi 


f Depth of Cylinders and Parallelopipeds) there 
: are very plain, copious ana manifeſt Rules to 
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gauge and inch the Fruſtumof a Pyramid, both 
as ſtanding on its greater and lefſer Baſis, with 
Examples of what every Inch in Depth con- 


' zains, aud the Way to make the Tables thereof: 


How to gauge and inch an elliptical and coni- 
cal Cooler; with Examples of the Content of 
each Tuch, and the Calculation of the Prepara- 
rory Scheme and the whole Table : To gauge 
and inch a large Copper, with two Exain ples 
of meaſuring the Crown ; and Tables ſhewing 
hat every Tnch does contain, how to make 
ihe ſainte, and the Preparatory Scheme. 
In Cask-gauging (the moſt abſtruſe and cu- 
rious Branch of this Art, I have inſerted inany 
Things «hich are not only intirely new, but 
eaſy and per ſpicuous to a mean Capacity; and 
this, «whether the Situation be with the Axis or 
Length, Parallel, or Perpendicular to the Area 
evhereon it is placed; and have ſhewen five 
IWays here, beſides others afterwards, (three of 
ae hich are my own,) of finding the whole Con- 
tent, as the Midale Fruſtum of a Spheroid. 
And having alſo, in Figure marked E. deſcri- 
bed the whole Spheroid (which as a Solid is mean 
ſured under Prop. 8. Sect. 2. of Chap. III.) al- 
ſo the Middle Fruſtum and Mean Diameter; 
which laſt I have fhewed is not to be found (true- 
Iy) by multiplying the Difference of Diameters 


. ), &c. (which gives in the Example .446 


of a Gallon too little) but hy. 70342, &c. 
¶ have given you, in the next Place, an 


8 2 of the Lines and Parts of a Circle, 


ar as relates to Gauging, (as by the Figure 
* mar- A 
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mark'd F.) and likexiſe a Table of the Areas of 


the Segments of a Circle, and its Uſe in the 


common Way of finding the Ullage (or Wantxof . 
Liquor) in any Cask in a lying Poſition, or 


zr hat remains therein when part is drawn off; 
ewhich Table Ihave carefully examined and cor- 
refed in ſeveral Places, ſo that the ſame may 


now be depended on as accurate. I have then 


given twoRules ro prove the Truth of the Method 


znſerted for finding the Uil.ge of or Liquor in a 


Cask ; thefirſt by the Mean Diameter, rhe ſecond 
by comparing the Contents upon the wet and dry 
Inches. But that which 15 chiefly to be inſiſted 
o, in this Matter of Ullages of lying Casks, is 
the third Rule, which is wholly new, and where- 
in I have procceded gradatim to ſhew how to find 
the Liquor remaining i a Cask that is partly 
filled, without the Table of the Areas of Seg- 
ments; the Calculation of which Table Th2ve 
alſo ſhe ved, and have given an Example, (the 
ame with that of the beſt Aurhor now extant,) 
and I appeal to the Reader if my Method 15 
not much eaſier ; and Tam aſſured tis more ac- 
curate (by the Indication of Fact) my Area of 
the Segment being trne to the ath Decimal Place 
(as appears by the Table) which his is not, 
Then as to Casks ſtanding on one End (whoſe 
hole Content may be found as thoſe in a lying 
Poſition) I have ſhewed anew, eaſy and moſt na- 
tural Way of finding the Quantity of Liquor or 


-  Ullage (which I admire was never thought on be- 


fore) and that 1s by ſuppoſing a Segment in the 


Middle of, and which will be fimilar to the Fruſ- g 


rum of the Spheroid given, which will have one 
aud the ſame Bung-Diameter;i.e, If the Surface 
| 3 2 | 195 of 
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1 The PREFACE. ix 
of the Liquor in the given Cask, be above the 
5 Sung Diameter, I take as much beloꝛ that Di- 
aneter which will form a Segment or leſſer 
*Fruſtum of a Spheroid in the Middle of that 
given; and its Content Iſind by the ſame Rule 
As the whole Cask; to half of which, I add the 
Content of the leſſer Cask, and the Sum is the 
© Quantity of Liquor required, when the given 
= Cask is more than half full 
Dr uf the given Cask be leſs than half full, 
Eben T ſet ſo much above the Bung-Diamerer, as 
Ihbe Surfaceof the Liquor is ſhort of it, and find- 
ing the Content of that inner and vacant Seg- 
ment by the Rules for the Content of the whole 
Cas, I deduct half the leffer from half the 
greater, and the Remainer is the Liquor in the 
Cas given, if leſs than half full; all which 


is explained by the Figure marked M. And then 
follow Rules and an Example of the Content 


of every Inch deep of ſuch a CasR ſtanding on 
one Ena, and how to calculate the ſame and 
The Preparatory Scheme. 
I bave next given ſome DireFions concerning 
gauging Wine and Oil in the Port of London, 
 ewvith ſome Uſes of the Diagonal Line, and the 
Application of the 47.1 Euclid, in finding the 
Diameter, Length and Diagonal Inches of & 
| Cask, by having any two given; and then I have 
| Cloſed the gauging of Liquids with two very ac- 
curate and uſeful Tables af the Areas of Circles 
In Beer, Ale or IWince-Gallons, and their Uſe, 
which Have fully exemplified beyond what is 
uſual: And laſtly, T have given ſufficient, tho“ 
rie Directions, for gauging Malt in the Ciſtern, 
Couch and Floor. , | 
as LY T have 
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I have farther, by way of Supplement, exhi- 
bited Tables both accurate and uſcful, of the 


Duties to be paid by Ccmmon Brewers, (both 
evrrhout and within the Weekly-Bills,) Victu- 


allers, Malſters, Silver-Smiths, Soap-Boilers, 


Tallow and Wax-Chandlers, Cailico and Linnen- 


Printers; for all of whom, as well as for theſe 
that charge and receive the Duties of Exciſe, 
this Part will be very neceſſary 3 the like both 
for Variety and Copiouſneſs being never publiſh- 
Ed, that I could find. And where there is any 


Digiculty (from the Allowances) I have fhew'd 


howto calculate the Tables; as where the Al- 
lowance 1s 3 in 23 Barrels of Beer, and 2 iu 22 


Barrels of Ale within the Bills of Mortality, or 1 
2 aud a half in 23 Barrels for Strong and Small- 


Beer, and Ale without the ſaid Bills; and alſo 
the Calculation of the Allowances and Duty to 
be paid for Malt, <whether the ſame may have 


been leſs, or 30 Hours or more out of the Ciſtern. 


But before Tmention'd the Supplement, T ſhould 
Have acquainted the Reader that I have purpoſe- 
ly omitted Operations by the Rule or Inſtrument, 
as not admitting of ſufficient Verity; ſo either 
the Revenue or the Subject muſt ſuffer by that 
Grueſ-way of working: beſides, it carries nothing 
of Reaſon or Demonſtration along with it; and 1 
wonaer 17 hath never been ſo repreſented : The 


Method by the Peu, and proper Tablestobe calcu 


latea on all Occaſiogs,verng much more demouſtra- 
tive, accurate, eaſy ani expeditions ; but of this 
1 have much more to ſay on another Occaſion. 


I the 
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The Underwritten, who have been near 40 Years in 
the Exciſe, (Gauger, Superviſor and Collector) having 
peruſed this Book, doentirely approve of and recommend 
the ſame, as the beſt I have ſeen; there being many Things 
in the ſeveral Parts which are wholly new, and tis done 
| with Judgment, Care and Pains, Per ſpicuity and Accu- 


Y racy, for which the Author deſerves the Thanks and 


Favour of the Publick, as well as for his other Books, 
which he hath publiſhed for the Benefit of Mankind in 


general, and his Country in particular, 
E HO, Poo L _ 


T Doalſo very highly approve and recom mand thisBook; 

as the moſt copious, accurate and uſeful that hath been 
done on the Subject; not doubting but the judicious and 
impartial Reader, will, to his great Satisfaction, find it to 
anſwer the Preface and the Character given of it as above, 
and even to exceed his Expectation. 


5 RIchAR Uůũͤn HAzARD, 
Surveyor and Examiner. 


Books printed for D. MTR. 


HE Merchant's 1 or Tradeſman's Trea- 


ſury: Containing, 1. Arithmetick in Whole 


Numbers and Fractions, Volg: and Decimal, exc. 


2. Merchants Accounts, c. 3. — 
after a plain, eaſy, and natural Method, c. 4. 


Maxims concerning Bills of Exchange, Factors and 
Factorage, ec. 5. The Port of Letters to and from 


foreign Countries, c. 6. An Account of the Com- 
modities produc'd by all Countries, & With many 
Things not extant before. The eighth Edition, cor- 
rected and improved. By E. Hatton Gent. 
| Comes Commercii; or the Trader's Companion: Con- 
_ taining, 1. An exact and uſeful Table ſhewing the Va- 
lue * any Quantity of any Commodity ready caſt up, 
more adapted to Merchants Uſe than any other extant. 


2. A Table calculated for univerſal Uſe, which Uſe is 


ſhewn in the Solution of Queſtions in Multiplication, 
Diviſion, Reduction, Merchandizing, and Meaſuring 
all kind of Superficies and Solids, or Gauging Veſſels 
and Casks, ec. The fifth Edition. By E. Hatton, Gent. 

Dr. Harris's Lexicon Technicum in 2 Vols. Fol. 


The third Edition. 
His New ſhort Treatiſe of Algebra. 8vo. 


The third Edition. 
His Plain and Spherical Trigonometry. 


8vo. The ſecond Edition. 


The fixth Edition, 
His Tranſlation of Pardie's Elements of 


Geometry. 8 vo. The ſixth Edition. 

Mr. Ditton's Treatiſe of Perſpective demonſtrative 
and practical, with Cuts. 8 vo. 

Stereometry; or the Art of Gauging made eaſier by 
the Help of a sliding-Rule, ec. By Tho. Everard Eſq; 


The ninth Edition. 
The Uſe of the Mathematical Inſtrument called a 


Quadrant. The eighth Edition. 
Arithmetick both in the Theory and Practice, made 
Plain and eaſy, &c. the like not extant. By Join Hill 


Gent. The * Edition. 


His Deſcription and Uſes of the Globes. 
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Here are Four Things neceſſary to be 
taught before the Art of Gauging, as 
being uſed in acquiring the Know- 

ledge, and inthe Fractice thereof; z.e: 

z.. Det ic. 

2. Extraction of the Square and Cube 


Roots. 


3. The Menſuration of Superficies and So- 
lids. And, 28 „„ 

4. Inſtructions as to Liquid and Dry Mea- 
ſures, Gauge-Points, Sc. Of which I ſkall 
proceed to Diſcourſe and Explain in the moſt 
eaſy and natural Method I can, and in that 
Gale: 555! rn fend PE 
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Of Decimal Arithmetic. 


\. | Umber is the Subject of all Arithmetic; 
and (to ſay nothing of Artificial orLoga- 
rrithms, as not of moment in Gauging) 
may be anne into whole or 
rs; and as the former are infinite 
„„ 1 


2 Decimal Arithmetic. Chap. I. 
Units from one inclufive upward ; fo the latter 
(or Fractions) are Parts of a Unit, which are 

alſo infinite. g 

Fractions are either Vulgar or Decimal. A 
Vulgar is a Fraction expreſſing any Parts of a 
Unit by its Terms. = 
The Terms are the Numerator and Deno- _ 
— _ placed under and over a ſmall Line, 
this. N TEE os 


3 the Numerator £ 1 
| ..5 the Denominator three fifths, : 
Ihe Denominator does name the Number 
of Parts into which the Unit is divided in the 
Fra ction given, and the Numerator ſhews the 
Number of thoſe Parts contained in the Fra- 
ction, as the 5 above doth indicate, that the 
Unit is divided into 5; equal Parts; and the 3 
tells you, that 3 of thoſe fifth Parts is expreſ- 
ſed by the Fraction; and is read 3 fifths : So 
alſo-? is 5 ſevenths = is 8 elevenths 5 15 is 
21 one hundred and twelfth Parts; and ſo is 
any other Vulgar Fraction wrote and read. 


But, = 
Decimal Fractions have no Numbers for 
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Praction has its Name Tecimal. Another 
thing wherein this Fraction differs from the * 
Vulgar Fraction, is its being commonly wrote 
without 'its Denominator, by putting a point 
towards the left hand of the Numerator, over 
the place where the 1 would be, if the Deno- 


minator were wrote down : Thus 2 is wrote. 5, 


15 | 3 898 11 
5 1 1 3 1% is 125; and —- is 059, 42 


100 1000 4% F 
| Cypher 


gect. 1. Reduction of Decimals. 1 
Cypher being put in the laſt, to make the Point 
in the thouſands place, ſhewing the Unit to be 

divided into 100% Parts, or that the Denomi- 
nator, if wrote down, is 1000; as in this 
KEH ů·ô 277” Jn 18 
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1 is wrote ; and read one tenth. 


ol, one hurdredth part. 


.cor, one thouſandth part, Cc. 


— — .12 twelve hundredth parts. 


i. ol twelve thouſandth parts. 


123 


5 — 012 ——1: 3 ten thouſand parts. 
r TD 90. 
1000000 We 123456 Million parts, Sc. 
Having thus ſhewed how to read and write 
> a Decimal, the next thing is, 


13 Sect. 2. Reduction of Decimals. 


cs conſiſts of 2 Parts, i. e. either, I. The 

* reducing Money, Weight, Meaſure, Ec. 
of inferior to Decimals of a ſuperior Denomi- 
aation:'or, 1 5 
II. The reducing Decimals of a ſuperior 
= Denomination, to the Parts of Coin, Weight 
or Meaſure which they contain: Or to find the 
Value of thoſe Decimals. | 
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4 Reduktion of Decimals. Chap. I. 


1 As Vulgar Fractions may be reduced to 
others of different Terms, fo by the ſame 
Rule may Vulgar be Fe to Necimal, by 
only aſſigning for the Denominator a Decimal 


Number; as 1. For as < is reducible to a 
Fraction whoſe Denominator is 16, by this 
Rule, as 4 to 3: ſo 16 to 123 and : — is equal to 


- fo may 4 be. Reduced to a us whoſe 


aer is 100; for as 4 to 3 :: ſo 100 
to 75; or prefixing a Point, is .7 5. 80 that to 
find the Decimal of any Coin, Weight or Mea- 
ſure, you have nothing to do but firit to reduce 
ſuch Coin, Ec. tothe Vulzar Fract on of the 
higher Denomination required : And then by 
the Proportion above to reduce that Yulgar 
Fraction to a Decimal. 

Thus to reduce 1 (or any Number T; Shil- 
lings) to a Decimal 3 I ſay, that in a Vulgar 


Fraction 1 5 is *. 4 a Pound: therefore to 
reduce that to another Fractior, whoſe Deno- 


1 


minator is 100 (or to a ee ſay as 


above, as 20 to :: ſo 100 to. 
Lou muſt in this Caſe cut off 15 5 many in the , 
Quote for Decimals, as there are Cyphers in 
your taird Number (or that next the right 
hand; and if there be not ſo many Places — = 

muſt put for more Cyphers towards the left. 
hand, as in this laſt 3 So for the De- 
dual of; 3, 4, 5, or any Number of Saline 
ſay as in the laſt; 
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gect. 2. Money Reduced to Decimals. 5 
"I As 20 to 3 :: ſo 100 to. 15 =the Necimal of 3 5. 
As 20 to 4:: ſo 10 to. ao =the Decimal of 4 5. 
As 20 to 5:: ſo 100 to. 25 = Decimal of 55. &c. 
Note, that a Cypher next to the right hand 
1 of any Decimal may be omitted. 
2. So alſo for the Decimals of Pence: as ſup- 


e SY 


1 poſe 7 d. there being 240 Pence in 205. Ithere- 
fore ſay J d. is 4 in a Vulgar Fraction: And 
I ſay, As 240 to 75, ſo 1000 to. 29 = the Pe- 
eimal of) 4. Sc. - My 
3. For the Decimal of a Pound, which any 
Number of Farthings are; confider that 960 
© Farthings make 17. therefore, ſuppoſe for 3 
Farthings which are 2 of a Pound, 


As 960 to 3:: ſo 10000 to. o 31 


4. A ſecond Way for theſe Reductious; as 
- ſuppoſe to reduce any Number of Shillings to 
Decimals of a Pound. The Decimal of 15. 
being. 05, multiply that by any Number of 

Smhillings, gives the Decimals of thoſeShillings3 


| a 


PE os 9 - 
Mult. by 2 by 3 „ 3, 0 


5 Decim. of 25, . 10 155 of 35. 20708. .25,0f55. zo Dec. of 6 5. 
5. And the Decimal of 1 Penny being found 
buy the Rule above to be. 004166, that multi- 
© > Plied by 2 gives . 0083 33 =the Decimal of 

2 4. by 3 gives 0125 the Decimal of 3 4. 
5. A third Ii ay to reduce Shillings, c. to 

VDccimals of a Pound. For Shillings that are 

2 an.,cven Number, take half, is the , 


2 by 1 oy x . _ — nay., — 
þ um 7 \ 5 * 
— J 7 _ 2 
5 5 "4s Me.» © wy R Mc " 5 * * 7 * 4 * 
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So that.0010416 


s Money reduced to Decimals. Chap. I. 
of a Pound, and ſo is half an odd Number 


with a Cypher added to the Decimals, 
Of1 S. is. o5 | 


6 5.18 .3 Ee 165. is. 8 
1 Ru W 


12— 6 [17 — .85 
13 18 — . 9 
of e 


4 —2 | 9 —45 
15 — 75 


5 — 2 10 — .5 


— 


%. So alſo for Pence; the Decimal of 15. 
being =.o5, half that is tue Decimal of 6 4. 


=.025; a fourth of .o5 is =.o125 the De- 


cimal of 3 4. a oth of .o5 is CoS 333 the Deci- 
mal of 2 d. and halt that is .oc41666 = the 


Decimal of a Penny; more . 0125 (the Deci- 


mal oi 34.) is = .016666 = the Decimal of 
4 4. and the Decimals of 4 4. and 3 4. is the 


' Decimal of » 4. of 4 4. doubled is the Deci- 


mal of 8 d. of 6 4. and 3 d. is the Decimal of 
9 d. of 5 d. doubled is the Decimal of 10 4. 
of 6 d. and 5 4. is the Decimal of 11 4. Alfo 
a th of the Decimal ofa Penny is =.0010416 


the Decimal of a Farthing ; twice that or 


0020832 = the Decimal of 2 Farthings, and 
3 times the Necimal :oQroqrs is . 0031248 = 
the Decimal of 3 Farthings. 5 


is the Decimal of 1qr. 
«5020832 | — — of 2 
0031 248 —— — of 3 
0041666 
083333 ĩéö 
0125 — m—_ _— 
0166666 — 


| — 4 
-0208333(orthat ofza. and: . of; 
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2. Money reduced to Decimals. 


LP | . 18 the Decimal of 6 
"F 50291666 — — 7 
; 0333333 — — 
. VV 
0416666 —— — 10 


VV 


2 g 4 fourth Way 10 reduce Money of a lower 
Denomination to Decimals of a higher, which 
Tis the eafieſt, beſt, and moſt accurate, eſpe- 
eully where the Denominations are ſeveral: 


1 as, to reduce 19 f. 11 a. = = to by Decimal of 
a Pound. 


Sit wb 7.9989 583 -- — 219: 112 in a the i 
F | Diviſors. | (ofa Pound. 
2 20) 5. 19. . = =; 114 in the Decim. 

1 e 
3 12)4. IT. -7 500000 = :I in the Decim. 
1 (of a Penny. 


4) 9g. 3-003 begin to divide here by 4; then 
_divide 11.75 Ec. by 12, as tho' all were Inte- 
gers, and then divide that Quotient by 20, ta- 
king Fen- it the 19 6. as the 11 4. into the 
3 Piri d preceding. 

9. There is alſo a fiſth Way of reducing Mo- 
A ney of any lower Name to Decimals of a 
Pound; done by nou of the little Tables a- 
bove: as the Decimal of 19 5. 114 is. 
| Of 19 5. as by the Table under the 
> fixth Rule above is 4 
Of ir4. as by the laſt Table = 0458333 
4 Pf 9 as Ber 3d Deine! abore=.0031248 


— 


Sum 9989587 
| = 


8 Meigbt, Liquid and Dry Meaſure, Chap. 
The difference in the iſt Figure towards 
the right hand is not conſiderable, being only: 
ten Million parts of a Pound. 1 
10. Laſtly, there is a ſixth Way (and this! 
take to be more by three than any Author has 
given) to reduce Shillipgs, Pence, Cc. to De- 
cimals of a Pound, which Rule is exact enough 
when the Decimal is not to be multiplyed, 
and is this: Place half the Number of Shil- 
lings in Primes place next the Point; and if 
there be an odd Shilling, for that place 5 in 
the ſecond place from the Point: Then for the 
Pence and Farthings, bring them into Farthings, 
and put Units place thereof in the third place 
from the Point, and the Tens in the ſecond 
place: and as often as the Number of theſe _ 
Farthings amount to 12 and upward to 36, add 
x, and if 36 or upward add 2. 1 2 2 
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Exam. 1. Exam. 2. Exam. 3, Exam. 4. 
* 2d. is 95. 34. is 125. 84 is 19: 111 is 
= .308 S. 4 S .634 l. . 9 358um 
81 05 =. 999. 
833 : 0492 | 0 


5 


Sum 463 * 


Which laſt Example agrees with that under 
the 8th and gth. Heads above, within one 
25000 part of a Pound ; or near 21 of a Far- 
—. n 
11. To reduce A verdupois Weight to De- 
cimals; as iſt in the little Weight, reduce 1235 
13 3 to Decimals of a Pound. : J 
By the iſt Rule above (in 12 3. 13 3. there 
being 205 Drams, and 256 Drams in a Pound 
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* SeRt. 2. Weight, Liquid and Dry Meaſure, 9 
rd the Vulgar Fraction being 523 ; therefore the 


' Decimal is . 8007 15. for, | 


As 256 iS to 205 :: ſo I ©000 to 8007 


132. In the greater Averdngove Weight, 


be. hat Decimal of 1 hundred weight is 3 q.. 7152 


gh 7 


d, 


* 


2 


In 3 . b there are 9115 which is 22 of 


» 
Wh 
c: 


i, 
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25 


C. Therefore, 


As 112 is to 91 :: ſo 10000 to 8125 fo that 
the Decimal . S125 is the Anſwer. 


13. But that which I think moſt proper for 
a Book of Gauging, is to inſiſt more fully on 
the Decimals of liquid and dry Meaſure, which 
I ſhall not only do, but ſhall alfo give Tables 
thereof, What Decimal of a Barrel of Beer 
is two Firkins? One Firkin being = of a Barrel, 


therefore 2 is 3; and, 


As 4 to 2, ſo 10 to 5; or .5 of a Barrel the 
Decimal. So the Decimal of 8 Gallons is. 2 222, 
for the Decimal of x Gallon is 3 of 4 (or g) of 
a Barrel, and 8 muſt of Conſequence be ;7 3 


> therefore as 36 to $:: ſo 10000 to 2222 or 
2222 cf a Barrel. | 


Note, Where a Decimal is a repeated Figure, 


put y and 1 aſter it; or if 2 Figures repeat, as 


2525, Oc. put 25 and yz after. Or if 1, 2 or 3, Sc. 
Figures repeat in the ſame Number after other 
Figures, as 35757, you may write 35a, i. e. the 

two Figures 57 do repeat; and ſo 7345345345. 
write 734 5z, tho' theſe are for the moſt part but 
I repeating Figure, as 43, 45 or 46, of which 


Repeaters ſpecial Notice muſt be taken (eſ- 
pecially in Addition and Multiplication) what 


the Sums or Products would be of thoſe repeat- 
OY C ws: 


o Meaſure Reduced to Deci mals. Chap. I. 
ing, but not wrote down, that you may know 
what to carry, as ſhall be ſhew'd in thoſe 
Rules, Ec. | ” 


Example z. To reduce 3 Firkins $ Gallons 


2 Pints into the Necimal of a Barrel of Beer, 


: F. G. P. : | ; 8 * 5 bes 
2:8:3 are 203 Pints, and there being ina Bar- 


rel or 36 Gallons, 288 Pints; therefore 283 f 
Points is 574 of a Barrel: For the Decimal of _ a 
which, I ay, = 

As 288 to 28; :: ſo.1c000 to .9826 = the 
Decimal. 3 

14. For reducing Ale-Meaſure into Deci- 
mals, you mult obſerve that the Barrel is but 
32 Gallons, or 4 Firkins of 8 Gallons each. 

Example 1. What Decimal Part of a Barrel 
is 5 Gallons? 1 Gallon is 4 of 4or ; ſo 5 is 
52 ofa Barrel, and as 32 to 5, ſo .1o0co to 


mn 2 


1562. Example 2. What is wi © Tin the De- 

cimal of a Barrel of Ale? In 1:3: are 
95 Pints, and 256 Pints being the Barrel, there- 
fore 95 Pints is 2534 Barrel; and as 255 to 95, 

aun ot a Barrel. 

15. For dry Meaſure, the Decimals are 
found after the ſame manner; as ſuppoſe the 
Decimal of a Buſhel were required, that 3 


Pecks 1 Gallon is. There being 2 Gallons in 


Peck, and 4 Pecks in 1 Buſhel, 7. ag 7 Gal- 


lons: and there being 8 Gallons in a Buſhel, the 
Vulgar Fraction is 3; and therefore as 8 to 7 
:: 10.1000 to. 875 Farts of a Buſhel, which was 
required, | | 
Theſe Rules I thought neceſſary for redu- 
cing Beer, Ale and Malt, their lower Meaſures 1 
into Decimals of higher. As for Tables of their 
a N | Quanti- 
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© Set. 2. Meaſure reduced to Decimals. II 
Quantities of lower contain'd in higher Deno- 
minations, their Capacities in ſolid Inches, 

Gauge Points, Sc. I ſhall ſhew them next 


| before the Art of Gauging it ſelf: In the mean 


time, I proceed with ſhewing, 


W 
e 


16. In the next place, that the above Exam- 


ple 3. of Rule 13. may be done after that eaſy 


— 


and accurate Way under Rule 8. as by theſe 


2 Examples. 


þ ; a) Fir. 3.930571 Sof a Firkin that l 8 : 
9) Ga. 8.3750 Sof a Gallon that :o 
28) Pt. 3.00 = here begin to divide by 8. 


z a 
4) Eir. 1.4843 of a Firkin that 0 

8) Ga. 3.875 of a Gallon that ©: 
8) Pts. 7.000 here begin to divide b 


Decimals Beer --. i. i 
Bar. . 9826 = of a Barrel that 3: 8 


Example 2. Rule 14. done this Way. 
F. G. 


2 
Bar. .371 ofa Barrel of Ale that 7 Is 
1 
7 


Here 


Here follows Beer 1 Ale-Meaſure in the 


| Meaſtre reduced to Deal. Chap, 1 


Decimals of a Barrel of London Meaſure. N 


9 3 
* 1 
Model] 2 2 
Yor: 


Beer | Meaſure. | 


Decimals 
of a Bar. 

25 | 
5 
75 


02777777 
0555555" 
08333331 


11111117 
13888885 


3055555 


16666662 
1944444 


2222222 
5 ; 
2777777 


3333333 Þ 
3611111 


©|Decimals 
Ff Bar, 


| 
191. 


20 
211. 
22 
23 
24). 
25 

26 
d7 


2 
575 
31 


327 


3888888 


4444440 


wg 


2222 


35 


55 
5277777 


5555555 


5 222 


235233 


6111111 
6388888 


6666666 


6944444 
7222222 


73 


333333 
8611111 


3218888888 


9166666 


44. 9444444 
3 


8177777771 
955735 


|. 


| 


Ale Meaſure. 


—_I__—_r_ 


iDeci m. 


of a Bari 


Tlof a Bar 


59375 


62500 
65625 


75000 
78125 


2887 500 


29190625 


93750 


Tom | 


56250 


68750 
71875 


81250 
84375 


96875 | 


I, Malt or Corn II. Malt or Corn III. Malt or rn 
Meaſure. 


Meaſure. 


Buſh. Decimals 
of aQuar. 


Gal. Decimals 


Meaſure. 


of a Buſh, 


Pints. le 
of a Gal. 


„ | 
3 
JP 
8 
. 
. == 


5 
1 
1 


1 
e . n n FY 


IOW 
8 
* 


3 In 3 Pecks 1 Gallon are 7 Gallons. 


| Sed: a. Dies of the foregoing Tables, &c. 13 


Buſh. Decimals Gal. Decimals Pints. Decimals 
| of aQuar. of a Buſh, of a Gal. 
5„— 623 5—. 62 5— 625 

6 —.7 6— 75 6——.75 
77227 —— cx 


N ote, 7 hat Pints in Decimals of a Gallo: 
of Liquid, are the ſame as theſe ary. "2 


7+ The Uſe of theſe Tables, which is yet 
another Way of getting the Decimals of Beer, 
Ale or Malt-Meaſure. Suppoſe (as in the zd 
Example under the 13th Rule above) it were 
required to know how 3 Firkins 8 Gallons 3 
Pints are expreſs'd in the Decimal of a Barrel 
of Beer. a Le: 


z Pirkins is. 75 Bar. But the 2 firſt are found 


8Gallons is. 2222, Sc. in one Line, for 3 Fir- 

3 Pints is . 01041625 kins 8 Gal. are 35 

. — Gal. Decimal. 97271. 

Sum = 8263847 =theDecimal as before, 

| Og but the 4 firſt Places 
will do. 


Here you may obſerve, that tho you have not 


in the Table of Beer-Meaſure, the Decimals 


of a Barrel that Pints are, you may very ea- 


fily and ſpecdily find ſuch Decimal by multi- 
plying the Decimal of 1 Gallon by the Pints 
given ; as here .o277 by 3, and divide the Pro- 
duct by 8, gives -0104162 5. ee 

18. The Uſe of the Tables of Malt or Corn- 
Meaſure, to find what 5 Buſhels, 3 Pecks and 
1 Gallon are in the Decimals of a Quarter. 


And 


J se 
14 . Uſes of the foregoing Tables, & . Chap. I. Bo 


And 5 Buſhels in the Deciy . }F | . 
mals of a Quarter, by the $ 6-3 Sum.7343 | arc 
frit oi the 3 laſt Tables is. for Anf. 
And the) Gallons - -- - - 109 z Pan 
8 | {pe 


The latter of which Decimals is found by R. 
multiplying the ' Decimal of a Quarter that x th. 
Buſhel is, bv 7, and dividing by 8, becauſe | Hi 


's - 


5 Gallonsis 7 of a Buſhel. 


Example 2. To find what Decimal of a Ta 
Quarter 3 Buſhels, 2 Pecks, x Gallon, 5 fr, 
Plints is, by help of the Table. - I 
Pirſt, conſider that your 2 Pecks 1 Gallon 
are 5 Gallons, and 5 Pints are 45 Pints, and | 
there being 64 Pints in a Buſhel ; therefore N. 

45 Pints is z of a Buſhel, and therefore take 


: W 
that Part of .125 (the Decimal that x Buſhel : 
is of a Quarter) by multiplying by 45, and di- 
viding by 64; thus, = 52 + 
| = Es EE, 2 10 
125 | "Mm 1s 

45 1 

N 9 1 | = 11 

64) 5.62500 (08789 of a Quarter that 45 Pts. is. J 


505 (395= Decimal that 3 Buſh. is p 


570 — 1 Lt 

580 ,46289 = the Anſwer. Kin 

Or there being 512 Pints in 1 Quarter, the 45, | s 
Pints are 13 of a Quar. = 08789, for as 3512 p 


to 45 :: ſo 100000 to .087 89, And the Necim. of 
a Quarter that threeBuſhels are, is found thus ; 
2 Buſhels is 3 of a Quarter, and as 8 to 3:: 
{o . 1000 to +375 3 which is agreeable to Rule 1. 


and 


Set. 2. To ind the Value of Decimals, &c. 15 
and 15, of Reduction; by which alſo the 
Decimals in any of the 3 Tables lait above 
are found. voy 1 
For as 8 is to 1, 2,2, 4, 5, 6 or 7 :: ſo is ro to 
any Decimal in any of the 3 laſt Tables re- 
ſpectively: which ſhews their Calculation, as per 
Rule 15. foregoing. For the farther Uſe of 
thoſe Tables, ſee Rules 10, and 11, of Gen. 
Head II. 
II. Having ſhewed many Ways of finding 
the Decimals of Money, Weight or Meaſure, 
I now come to ſhew how the Value of any De- 
cimal may be found in the reſpective Parts of 
Coin, Weight or Meaſure. And 
* 1. Of finding the Value of Decimals of 
Money, as ſuppoſe of .5432 of a Pound, anſ- 
wer, 10 5. 10 4. 17225 Ju. 


General Rule. Multiply by ſuch 5432 
2a Number of Units of the next 20 
lower Denomination, as make a 7 
Unit of the Denomination which 5. 10.8640 
your Decimal is of, and cut ſo 12 

many Places off toward the Right- 


Hand of the Product, as were in d. 10.368 

the Decimal given; and thoſe gs - 

toward the Left-Hand of that „ 

Point or Daſh, are Integers of gr. 1472 

ſuch inferior Denominations ; as 

in the Example, where the Va- 

lue of 5432 is exhibited. | 

Z 2. To find the Value of ſuch Decimals of a 
Pound as have any Digit in Primes Place, and 

a 5 or Cypher in the Seconds Place, (i. e. in 

the Places next, or next but one to the Point) 

divide ſuch Decimal by. 05, and the Quote is 

he Value in Shillings. Example 


16 Th find the Value of Decimals, &c. Chap. I j 
Example of .25 l. of .4o, of .75 and of. 95, 
— | = 
.05).25(55. Anſ. | .oz) 40 (8 5. Anſ. | 
| 0 - 8 15m "v4: i 
©5).75 (45 5. Anſ. | .0z3).95 (195. Anſ. 

O I” 0 


2. To find the Value of the Decimal of | 

a Pound, by the Tables of Decimals of 

Money, under the 6th and 5th Rules of the 
1ſt General-Head of Reduction. As ſuppoſe 

of . 8762 5 . 

8762 22 
85 =17s. * 4 

.026 =00: 64. gSum =17: 63: And ſofor} 
.0012=00 :0:14.9 others. =—_ 


* 


5 
\F: 
2 
* 
* 
3 
i 


by 
+3 
Ro... 4 
42 
7 
£ 
71,89 


8 FL I 
4 * 2 


Ct.) By the Table under the ſaid 6th Rule, 
againſt. 85 (which is the next leſs than . 8) 
ſtands 175. then of the 76 there remains 26. 
By the Table under Rule 3. the Value of the 
next leſs Decimal to .026 is.02 5, againſt which 
ſtands 64. Then the next Decimal to and 
leſs than .co12, in the ſaid Table, is .oco10Þ 
againſt which ſtands 1 Farthing : So the De- 
cimal of. 8762 is valued 175. 64. $ 
| 4. A 4th Way of valuing the Decimals of 

Pound, may be truly ſaid to be by Inſpection; 
for by having the Rule perfect, any one ma 
(as I have often done) expreſs the Shilling 

Pence and Farthings, which are the Value 0 
Decimals, as faſt as if thoſe Shillings, Oc. wer 
actually wrote down. | ZN 
The Rule is, double the Place next the Poin 
(or Points) is fo many Shillings, and if the Se - 


. 
3 


2 gect. 2. To value Decimals of Meaſure, &c. 17 
conds Place be; or more, add 15. Thirdly, what 


the Seconds Place are over or under 5, call them 
ſo many Tens, and the Thirds Place fo many Units 
of Farthings. But if thoſe Farthings exceed 
12 upward to 38 excluſive, make them lets by 


Iz; and if 38 orupward, deduct 2; and the re- 


maining Farthings are Pence and Farthings, ſo 
many as they contain. : 
Examples, 

876 of a Pound Sterling is 16s. more 15. 

more 26 Farthings ; leſs by 1 is 25 or 6 4. 4 

So the Anſwer is 175. 6 4. 4 as above. 

«943 is 18 5. and 43 g. leſs by 2 is 104-3. An- 
{wer 18 5. 10 4. 4 5 
8635 is 175. and 12 gr. or 175. 3 2. 

In this laſt Example, I make the 13 qr. leſs 

by x, and the reſt with the 5 in the 4th Place, 


are jult 3 4. as by the Table, viz. . 025, for 


twice, that is 025 or juſt 6 4. being made leſs 


by 1- For the Reaſon why we make the Far- 
things leſs by 1 in 25, is becauſe the Rule ſup- 


poſes 1000 Farthings in a Pound, and there 
being but 960, therefore 1c00 is 40 too many, 
500 is 20, 250 is ten, and conſequently 25 18 I 
too many, and 1*, Ec. I make leſs by 1, becauſe 
it is above halt ot 25, and is therefore. above 
half a Farthing too much, if taken for 13 
Farthings. And thus I have given you a ſhort 


Rule, and the Foundation or Reaſon of the 


molt abitruſe Part of it, {never done by any _ 
other Author, for as to the other Part of 

doubling Primes Place, it is becauſe whatever 
Digit ſtands next the Point, is fo many 25. {or 


is 2 $. and conſequently .z mult be 45. .4 85. 
Oc. and this you may prove by the 1ſt Rule 
NE? Þ 3 
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18 Jo value Decimalsof Meaſure, &c. Chap. I. 


in Reduction, and alſo that 5 in Seconds Place : 


is 15. for it is Half of I or of 2 5, 


FJ. To reduce Decimals of Averdupois Weight þ 
to Their Values in lower Denominations, as 


5654 of 1 C. or of 112 th. 


Work as per TOES 0d Itio] 
GeneralRule 4 Quarters of C. S mu tiply 
under the iſt —— 

le 2 15 
+ db $06 25 8 N by J. in a qr. 
Part of Re- ' ———— 
duction. 15. 1.7248 


o. 1 I, 590% 


dra. 9. 9.5488 
„ to" 025 tb. 
So the Anſ. is 3 1:11: 2 7285 


I ſhall ſhew how to multiply by any 2 Figures 
(as is done by thoſe above) when I come to 
Multiplication, by only making one Product or 
Line. 


56. To find the Value of Decimals of Beer- 
Meaſure, as of. 76 54 of a Barrel. 


Work as x * Es. ipl 
General Rule, as == rend mip 
In the Margin. Fir=;.9616 
9 Gal. in a ir. 
Gal. Ce) 344 | 
p88 Pints ina Gal. 


DIS. Sg · 43 52 


f. G. P. 
Anſw. 3:0:4 
and near Z 


16 Oz, | in a Pound multiply 


6 Drams in an Oz. 8 multi y 


4100 


2 


[wy 2 M 2 


0 


TD © a Dc 


. 


gecd. 2. To value Decimals of Meaſure, &c. 19 


7. To find the Value by another and ſhorter 
Way, as of.4.567 for the Value in Gallons. Rule, 
Multiply by 4, and the Product is 18268 ; ſub- 
ſtract each Digit of that from its Right Hand 
Digit, and the Remainder is 16.4412 Gallons. 
As thus, 8 from ro (ſuppoſing a Cypher toward 
the Right-Hand) reſt 2, 1 and 6 is ) from 8 reſts 
1, 2 from 6 reſts 4, 8 from 2 or 12 reſts 4, 1 


and 1 is 2 from 8 reſts 6, and © from the reſts 


1; ſo the Remainder is 16.4412, cutting off as 
many for Decimals as in the Decimal given. 


S0. 1234 of a Barrel is 4936, or Gallons 4.4424 
234 — — — 939, or — — 8.424 
$3456 — — — 3824, Oy” oy —12.4416 
4567 — — —18868, or — —16.44I2 
Sg — — — 33, or Gal. —32.04 


Here you may ſee that inſteadof 2 Multipli- 
cations (as by 36) and an Addition, you do the 
Work by : Multiplication only by 4, and an 
eaſy Subſtraction by this Way of my own Con- 
trivance. To find the Value of the Decimal of 


2? a Gallon, is ſhew'd under Rule 6 above. 


8. To find the Value of the Decimal cf Malt 


or Corn-Meaſure ; as of .3456 of a Quarter, 
in Buſhels, Pecks, Gallons and Pints. 


umme er  EEEIIOR — 


4 : 
S 
#3 
Ls 
EF 
x3 
3 

* 

A ; 
83 
:& 
43 
"# 

i 
F 2 
2 
8 
. 
* 
. 

I 


eh 4. . FOYER. * 4 
> tbh 45 tt rg ht . E 

D 
— 


. e Ent? gt RP he) LE FR 
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2456 Quarters 


8 Buſhels in a Qr. 5 multiply 


———————— —-—-— 4 


Briſhels 2.7648 Parts of a Buſh. 
a 4 Pecks in a Buſh. Bun, 


Pecks = = 3, 0592 Parts 4 a Peck. "HOOP | 
2 Gallons ultiply E 


1184 Parts of a Gal. 
$ Pints in a Gal. 


9472 Parts of a Pint f ; 
4 Quar. of a Pint Emu tiply 


Cr. Pts. 3 3.7888 


buſa. pec. gal. Pts. q pts. 
So the Anſwer i is . „ „ 79: 3.79 ſerè. 


' Example : 2+ To find the Value of .6543 «| | 
a Quarter. [ 


6543 | 
8 vbufh. peck. gal. pts. 
11 


5˙2344 


fy * 32 25 fy - * 3 . 05 3 « IE 88 els : 8 * . 5 EIN 

2 2 PSS 4; 8 5 Y 2 2 NED : n 77 JETTEC 5 2 ͤ Neg Aeon n 
TEAS, PLS Sr Ea 770. J)... ff ̃ ,, ꝙvꝶmdt ð x WD Dp be dt 

i : 55 * e SEF ˙· o ES Eo Efeae nn21l e 
e 4 EN r 
. 5 8 4 
* n 3 f 5 
„ 2% hy<(45 — =. — — b 


88 


— F 
8-4 40 
* Tha 


F< Best 2. To value Decimals i Meaſure, &c. 2 


9. To find the Value of the Decimals of a 


Foot in Inches and Quarters, proceed as by 


the General- Rule foregoing, and as follows. 


8765 of a Foot ? 


12 Inches Sn 


Inches = 10.5 2" 1 3 
4 Quar. of an Inch 3 * 


"0p 
- ag Inch. = = 2-072 
E 


Bin I have contriv'd this Way follow- 


ing, 3 find the Value by Inſpection. If the 
Z Primes Place (or that next the Point) be 5 
or upward, call it 6 Inches; then for what is 
cover or under 5, call them ſo many Inches and 
ſo many Quarters: And tor thoſe in Seconds 
Place, call them ſo many Halt-Quarters, omit- 
ting the odd Unit, if there be one. So in the 


Example above, * put 6 Inches, and the 8 
being three above 5, I call them + Inches and 
3 Quarters, which make 9 [uch. 3 qr. And 
halt of 7 in the Seconds Place, is 3 (omitting 
the odd one) Quart ers, and 9 Tach. 3 qr. make 
10 Inch. 2 Jr. as by the Work. Remember 
always to deduct 1 from the Figure in Se- 
conds Place. | 


A Table of Inches and Quarters of eli in 
the Decimals of à Foot, follows. 
uche: Er. Decimals 
of a Foot 
I 02083 
25 04167 
3— 0625 


r 
Km 


F 
| 
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| | Inches Decimals | 8 ec 
of 4 Foot. | | Z | 7 

2 08370 | | Qu 

2: . Nthe 

338 dF Jof. 

1 _ 

41671 "JF Va 


J 
62— 5 
72 St = 
S: =.07. 2» the 
92 loc 
10:— 8371 | $50 
T1; — 91671 "A 
By this Table you have not only the Deci- wi 
mals of any Number of Inches and Quarters gi 
in thoſe of a Foot, but alſo the Value of any L 
Decimal of a Foot; for Inſtance, in the Ex- th. 
ample above of finding the Value of. 8765 f 
r | | | z W. 
The next leſs Decimal in the Ta- Inch. 
ble is . S 3, againſt which is — 10 : 
which Decimal $:71 taken from that Nin 
given, there reſts .04.317; againſt the 1 
next Jeſs than which, ſtands — 9: 2 = 
So the Sum is 10 [7. 2 gr. p. 
as before. 5 San 0 2 01 
11. In like manner, to find the Value of 
any Decimal of a Barrel of Beer, by the De- 
cimal Table under the 15th Rule of the 1ft 
Head, above: As ſuppoſe, of .9$25, the next © 
Decimal lets than that, in the Table, is. 9271, 1. 


Or. gi 
0 | 


1 
8 
A 3 
3 
1 
4 

bY 
IS 
AY 


againſt which ftands 35 Gallons, or 3 Firkins 


8 Gallons ; and the Difference of the 2 Deci- v 


mals is .01037 of a Barrel, which 3 Zit 


by 36, and that Product by 8, gives 3 Pints RE 


fere: But where Pints are in the Value, the f 
beſt way to find the Value, is that under the | 
6th Rule above. 12+ To 


IH 


Wo 


3 
— 


I. 
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12. To find the Value of the Decimal of a 
Quarter of Malt, Sc. by the Tables under 
the 16th Rule of the ift Head, above; as 
Jof. 6234. Look in the Table for the next leſs, 
and againſt it vou will find 5 Buſhels the 
Value. 


Example 2. To find 
the Value of — 4629 of a Quarter; 


3 Took on the Table and 


the next leſs, is 


| 3 
5 


5 
XZ 
E 


Pou find «375 the next leſs z Bu. 
0879 Difference. 

2? which multiplied by 8, 

gi ves — — 70: of a Buſhel, 


Look in the Table for 


62 5 is Gal. 


782 Difference, 
{which multiplied by 86, _ 


6256 of a Gallon: 
IThe next leſs thanwhich 


in the Table * .625 and againſt that 


13 Pints. 


An 3 Buſh. 5 Gat and 5 Pints ; which 
proves the 2d Example under the 18th Rule 
q ot the iſt Head of this Section. 


% 


Sect. 3. Addition of Decimats. 


| 1. Rule. VV Hether your Numbers given be 
all Decimals or mixt with 


f chole Numbers, add them as Integers; and 


in order rightly to do that, you muſt ehe | 


b Point under Point, and then add thoſe of the 


3 ſame Place toge ther. 


Exam- 


„„ oy 9 ne 7 
24 Addition of Decimals, &c. Chap. 1 
Example 1. Example 2. * 3.9 


PE 556565 98.76 11334767 5 
4321 5.4321 2 3 
9876 | 0.987 56.987 
543 654.3219 7-59 

 »219976 8 65-4 
143 4 41 289.345 A 
EE 09 6789.1234 
8 56789˙1234 


Ents —— — 


ꝗ8—ͤ—ͤ 


Sums =; 03434 833.62 66611440 


| 


2. When Numbers are ſuch that the Di- 
gets in any Line are 1, 2 or 3, Cc. and the 
fame, but are ſuppoſed to be repeated infi. 
nitely. and are accordingly marked with y or 
Yi, rz, Ca. as under Rule 13. of Reduction, 
General-Head 1. Then you mult confider ? 
what he Sum of thoſe repeating Figures would 4 
be, wrote 3 
down {Nor car- Exam. 1. Exam. 2. Exam. ;. 
Ty fo many U- gr 8 
= T0 thoſe $f 70% 9 
that er JF —_ 6 
1 prets din wri- 67 ER, 3 
in 1or2 
theExamples. - 


— 


But becauſe it more 1 bo 
lor all are repeating Numbers, in a ye 


um to 
be added; and that ſuch Numbers are, 0 
the moſt part, mixt with others; take an Ex 
ample or two of ſuch. 


„ 
HO 8 


Brau 


ect. z. Addition of Decimals, &c. 23 
Example 1. Example 2. Example 3. 

BY .123471 | 6.77 11234.5578 

5678 | - 89.123 912.3471 

912 | 344567 56.78 

34 e 

JF ͤ 97 


— 6＋— 


— — 


2.4988 1265.06771 2214.5811371Sums 


> The repeating Digits being ſuppoſed (as 
— in the zd Example) to come farther to the 
Right, by 2 Places, than the 8, I add them, 
ſaying, 9 and 8 is 17 and 4 is 21, which 2 car- 
> ried, makes 23, and the 3 doth repeat: Then 
ſay, 2 carried and) is 11, and8$ is 19, and 4 is23, 
and is 31, put down 1, and ſo proceed: 3 carried 
and 5 is ra, and $is:c, and is 24, and 7 is31; 
Il put down another 1 and carry 3, and ſay, 3 and 
r b 91s 12, and 8 is 20, and 8 is 28, and 4 is 32, and 
d; is 38; put down 8 and carry; to Primes 
2 Place of Decimals, Ec. 85 | 
4. There are 2 Ways which demonſtrate the 
Truth of adding Decimals. 5 
(1.) Either by adding their Values; or, 
(2.) By adding Decimals as Vulgar Fractions: 
As to the 1ſt, ee ae Lc 
7% . 8 
Add 73 — 
125 — 
„ 
257 — 


625 


„ 
eee 


e 


3 


. 


— 
O 


oth 
6 


2.25 Sum S2: 5 : — and ſo are the 
Decimals. 


1 — . „ 


az 


— eee 
— Pn 


* 


2 2 1 7 2 2 
25 1 2 2 : „ n — 12 % C7 fear wah | 

= 7 Rn 2 * a : 9 , ee ® 4 6 l 

e 0 4 E * e 2 = n 
PPP IA. 4 4, #4. 0% . * 5 5 3 . 
* " » x 2 Is s 3 pa; * — *. ** — p ** — 2 80 1 « * . 
* = * c * 4 - l ts 2 3 44 4 * * n Ms hats * — et, — = 
" p <a WF. M6 CIA... FO 2 4 3 ” b * — 0 3 "Y Res . 7 . — — * 
— — * BT A N * 
2 LV | DDr „ ** i WY Rr 4 


* 


ee r 


- — 


of the Greater, and borrow 10 as common. 


Point. 


actually wrote down. 
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2. And admit.s be added to. C5, or 3 to 


3555, the Fractions in a common Denominator | 


1555 


are 55222 and 78232; and the Sum of the Nu- 
merators is 11250, Which divided by the De- 
nominator, is 1.125; and that is the Sum of 


the Decimals given, added the Way as gt 
above, which is 11. 25. 6 4. 


Sect. 4 Subſtraion of Decimals. 


1. X 7 Ou may, with ſome Things to be obſer⸗ - 
ved, ſubitrat Decimals as Integers: For 

it ſometimes happeneth, that the Number you 
deduct from, tho greater in Value, yet con- 
fiſts of fewer Places; in which Caſe, you 
mult imagine Cyphers towards the Right-Hand 
: 

: 


FT, : mult Place the Decimals given as 
115 are directed in Addition, Point under 


Example i. Example 2. 
/ 0 
SRO 12.34 -- S365» e 


— — TR 


Remains 86 36 „ 2.4735 — . 122.0124 


5. As to repeating Digits, you muſt, as in 
Addition is taught, work as tho' they were 


Example 1. Example 2. Erample 3. 


„ 25473 MF 


Take IF a. SOS + 03. 


Example | 


o Y N * & 1 Per; * 
Jj)%%% ͤͤ » AAA ˙² . ee — = 8 *. only. 
Eo 38 Io, . . es 5 33 . 2 8 Meet. 
ns DOE N 2 8 e e Ss 


7 Ee ae. ²—ͤ- Mu. dt 5 


1 LA. a 


| Sect. 4. Sulliraclion of Decimals, &c. 27 
Example 4. A Copper 36 Inches deep, holds 
1 in the Whole of it 32 Barrels 1 Firkin 5.3r 
= Gallons; and it bein g gauged, is found to con- 
> tain in the Middle 9 every 6 Inches of the 
Depth to the C rown, as follows. 

Bar. Fir. Gal. 
At 3 ; Inches from the Top 5 
9 — 


21 


27 
33 


M U3 | t V3 


77 
. 3 
— 4 
— 4 
: — 4 3 
5 EA — 0 the Crown. 
What is the Quan- 2 3 : 2.5 Sum, Content 
tity required to cover 32: 1 : 5.37 Content ofall 
the Crown? This is — — „ 
found by taking the 2: 2 : 2.8 37 I the An- 
Sum of the Contents (Her, reſts. 
above, and Subſtract- 8 
ing that from the 
> whole Content: See 
the Work. 


AI. The Rules for ſubſtracting Decimals, may 
be proved true from the two Ways mentioned 


in Addition: For if 


ta 


2 5. Pts. 


1 From 15 e : 4 : 4 


8 
2 8 


#* „ 
2 15 


1 Remainde will be 1. 875 equal to 1 5 1 | 
1 | - the 6 Rule * 4 
. Head of Reduct. 


And 


$533 . 
3 
<p 
: 9 
hy 4 3 
TA 


$40 
228 
2 4 
7 
2 
2 

* 8 
. 
Us 

5 
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And for the ſecond Way of Proof, which alſo 
proves the Rule of Subſtraction: For if from 


117888 I take 15335, the Remainder will be 
9788 for the Decimals having a common De- 


nominator 2228 taken 


from 112888, there | 11.625 
remains 107252, from 875 
which taking the 1, | ——— 
and cutting off the | 1c.750 
Cyphers towards the - 


Right-Hand, the reſt will be = 9.75, as in 


the laſt Example it is. 


Sect. 5. Multi plication of Decimals. 


Have elſewhere ſhew'd, that this Rule diſ- 
L patcheth the Work of many Additions, in 
a wonderful ng ae n Manner. For if it 


was required to know how many Inches ſolid 
there arc in 40 Gallons of Ale or Beer; there 
being 282 Inches in one Gallon, the Way to 


do this without Multiplication, muſt be to 


put down 282 forty times, and add them to- 
gether; but Multiplication does the Work 
with a thouſandth Part of the Trouble and 
: 
282 ſolid Inches in a Gallon. 
40 Gallons : 


11 280 inches Anſw. 


Ibis Rule of Multiplication is demonſtrated 
by Euclid 1, 2, and 3 of the zd Book. 


1. There is no Occaſion here for a Multipli- 
cation Table, becauſe it is ſuppoſed that they 
7 Ts mho 


* 


4200 
+ 
. 8 


1, ts 
{2 
8 
ks 
EN p 
£8 
2 
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who would learn Decimals, are not unacquain- 
ted with Vulgar Arithmetick ; the chief Thing 


therefore to be added, as to Multiplication of 


Decimals, is only T his General Rule. 
Cut off from the Product, by a Point, ſo many 

Places toxrard the Right-Hand of your Pro- 

autt for Decimals, as there are of Decimal 


Places in the Factors, (or Multiplicand and 


Multiplier.) And 
Tf there be not ſo many Places, put 1 or 


7 Point, as will make up that Number. It mat- 


76. ** 
e r e 
JJ ²˙ümJnmn i gy 2, 


N 


. e n Nen rd 
5 W 8 VV A 
.... d ³¹¹ꝛꝛꝛAͤͤ·¹ --- ²umü a 
| 3 J ² A as 


ters not how the Factors are placed, but I do 
it as in Integers. e | 


Example . Example 2. Example 3. 


17.16 123456 435.6789 
19.5 00123 «000456 
$580 370368 2740734 
15444 245912 2283945 
1946 © 123456 1827156 


234030 © I51.85088 | 0208295784 
To apply the General-Rule above, it is 


plain that in the 3 Examples I cut off from the 
Products, as many for Decimals, as there are 


Decimal Places in the Factors: And in the zd 
Example, becauſe there wants 1 of ſo many 


Places, therefore I make up the Number 10, 
by putting a Cypher toward the Left-Hand, 
and next the Point in the Product. 


2. f 


30 - Multiplication of Decimals. Chap. I. Ie 
2. A Demonſtration that any Number mul. 
1iplied by a Fraction, gives a Product leſs! 


lier is of Unity. I 

This will appear more plain in a lefſer and al 
even Number, as if you multiply 16 by or p 
.5, the Product will be $ : So that as the Pro- þ 
duct 8 is Half of 16, ſo is the Multiplier 5 w 
Half of Unity. ET = i. I 
Or if you multiply 16 by F or .25 ; the Pro- ol 
duct will be 4, which is a 4th of 16: Whence b 
ariſeth this I 


| „ 3 
That the Product and Quotient will be the p 
ſame, if you multiply any Number by any De- ti 
cimal Fraction, as if you divide that Number tl 
by the Denominator of a Vulgar Fraction, 7? n 
(whoſe Numerator is 1, and) which is equal N 
to that Decimal. Thus if you multiply 3 
16 by 5, the Product will be 8, equal to 
the Quote: If 16 be divided by 2, the Deno- 1 
„ minator of + equal to. 5; and 16 multiply d 
38 by .2 5. produceth 4, equal to 16 divided by the 
ZÞ Denominator of ; equalto.z 5. = 


7 
* 
3 
af 
14 
5 
x8 
i 
KO” 
Pn 4 
9 
0 0 * A 5 ; 
He 
- tots 
_ 
xs 4 
483 . 


8 "IN" a "* Q a 
* 2 "= 9 J 
1 1 . 3 * 
n * - P 
by «44, 58 
A - 
© 9 
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cn : 27 DOG Corollary 2. Een 
1 And if the Vulgar Fraction, equal to the De- 
cimal multiplying, have a Numerator above rx, 
then the Product will be ſo many times more 
than if the Numerator were but one. 
Thus to multiply 16 by à (or. 75) the Pro- 
duct will be 12, which is 4 of 16, as 4 is 3 
Quarters of one, and 12 is three times the 
 Whaid 4. 0 3 
3 Or in Decimals themſelves: If 16 be di- 
RBvided by 100, it is . 16; 75 of which Parts is 
12, as before: And in the ſaid zd Example 
above, the Product is 7555252 of the Multi- 
r 2 plicand, which if you divide into a Million of 
1 — (as the Multiplier is)'twill be .o0004 56789, 
which multiplied by 456, will give the ſame: 
Product as before, and ſhews that 8888888282 
of a Unit, is equal to .0000456789 multiplied 
by 456, or 45-6789 multiplied by .o00456. 
And indeed nothing can be more evident 
than that if multiplying any Number b: 
one, produce a Number equal to the Multi- 
plicand, it muſt as certainly follow, that mul- 
tiplying by leſs than one, will produce leſs than 
the Multiplicand 3 and that multiplying by 
more than one, will produce more than the 
> Multiplicand. | | 


Example 4 Example 5- Example "oh 


I Multiply .34500 425 =2,0025 
I by .980 8 „ 


„** 
. * 


| 3381 1-00 6.00 


3. UT 


* 


| 32 To multiply Decimals, &c. Chap. 1M 8 
| 3. If Cyphers be at the End of one or both 
Factors, you need take no farther Notice of! 
Ef. them, but to place them at the End of the 
| Product; but if at the End of Decimals, the) 
| may be wholly omitted, as in Example 4. 
| 4.̃. The 5th and 6th Examples ſhew that the 
Z | Demonſtration above, holds where the Multi- x 
plicand is a Fraction: as in the 5th, I multiply} ,; 
4 by 8, and it produceth 1; and in the 6th! 
Example, c by 80, produceth 5. _ 
There are four other Things to be treated 
on, before I leave Multiplication, in order to 
make this Section a compleat Diſcourſe on that: 
Part of Arithmetick : As, 5 
F. Shew how to multiply and have only ſo 
many decimal Places as you think beſt, avoid. t 
ing all ſuperfluous Figures in the Product. 
Example r. To multiply I 
17.16 by 19.5, and to have 17.16 | 
only 2 Decimal Places in . 
the Product. — 
1 — Invert 1 te 1716 iff 
your Multiplier, and put 1 3 
Units Place of the =P | 358 I 
Part, under that Part or 1 5 
Place of the Multiplicand, Prod, 3 34.62 
as anſwers to the Number — i 
of Places which you propoſe r 
to be in the Product. = + WE 
Then multiply the ſeveral] Figures of the + 
Multiplyer into the Figures ſtanding over it, c 
and into the reſt toward the Lefr-Hand, mind- Þ 
ing, however, what would be carried from the e 
Product of the Figure towards the Right-Hand © x 
of that where you begin to multiply. The + 
on 5 Examples 


BOTH e 2 
_ 
RO 
; 
= 


. Seat. 3. To multiply Decimals, && 33 
thy Examples will render the Rule very perſpi- 
cuous and clear; where, 
NY In the Example you ſee that Units are pla- 
ced under Units of the ſeveral Products, and 
not as in the common Way. 
And becauſe there is nothing over the firſt 
Figure, I place a Point under that, for under 
that, the reſt of the firſt Figures in the Pro- 
ducts muſt be placed; and you ſee the Pro- 
duct is the fame as in the 1ſt Example under 
the iſt Rule of this SeR. 5. | | 


Example 2. multiplyj125456.00000 
123456 by .oo122, and to 32100. 
1 have 5 Decimal Places in— . 

/. the Product. 5 12345600 
According to the Rule, 2469120 
I add ſo many Cyphers,| 370368 
till I can place that which — : 
would be Units Place of[151.8508$ = Prod. 
the Multiplier (which „ 
IJ mark with a Point) under the 5th Decimal 
Place, and then I multiply. Place the Pro- 
= ducts, and add as you fee in tbe Example, 
which is proved to be right by the 2d Exam- 
2 ple of Multiplication. 


Example z. Of this 5th 123456.00 
Rule, where we will only 3210. 

have 2 Decimal Places in — 
the Product (as being ſuffi- 12345 
cient, if Money, and the 2469 
Product not to be multipli- 370 
ed by any Thing) of the laſt 
Example, or Example 2. f 151.85 Product 
this Section. The chief 1 
Py N Thing 


Multiply 234.56 23.456 2.3456 
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Thing to be confider'd, being to Lore aright ] 


the Units Place of the Multip Noe 


which ſup- 
ſing there were one,) — as here, be 


under the 2d Cypher, becauſe only 2 Decimal N 
Places are to be in the Product; and work as 4 


in the 13 before you, and you have che | I 


true Product required. 


6. The ſecond Thing I pro 0 to amazes | 


| Multiplication, is, To ſhew ſome brief Ways 
to perform the ſame: As in theſe Examples. 


Examp. 1. Examp. 2. Exainp. 3. 


1 8 


* 


2 ů — — — EE 


Product = O49. 28 351.840 44.5664 


Here you ſee 'tis not neceſſary to make 2 


Lines in multiplying by any Digit in Units, 
and 1 in Tens Place: For I fay, in Example 1. 
3 times 6 is 18, 8 and go 1.3 three times 5 
is 15, and 1 is 16, and 6 in Units Place is22, 2 
and carry 2; 3 times 4 is 12, and 2 is 14, and 5 


(in Tens Place of Multiplicand) is 19, 9 and 


go 1, Cc. adding the Figure in the Place next J 


the Right-Hand, to that which you laſt mul- 


tiplied. 


7. And fo you may do by adding 2 Places, if | 
there were 11 before the 2 5s Sc. as in 


| theſe Examples. 
Exam-1 1 3456. Exam. 2 , 23456 Exan.;, - 34 5 6 FE. 
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* 
4 
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11.3 e e TEE 119 8 


— —— 
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2650528 26974499 291.264 
| 8. To 


* Oo. D j K © 

4 a 
We 2 . 2 > 7 URI," 8 e 
J ᷣͤ ͤ ⁰ K Cas I 3 


Prod. = 11752748 =1935-752 = 26.96226 


Factors, you have mul- 


8. To multiply by any 2 Figures under too, 


and make but 1 Line of Product. 


Example 1. Example 2. Example 3. 


3456.7 34567 34.567 
34 = 5.6 78 


In theſe Examples, for inſtance in the rt, 


I ſay 4 times 7 is 28, 8 and go 2; 4 timess6 is 


24, and 2 is 26, and 3 times 521, is 47, 7 and 


go 45 4 times 5 is 20, and 4 is 24, and 3 times 


6=18S, is 42, 2 and g04 5 4 times 4 is 16, and 
4 is 20, and 3 times 5=15, is 35, 5andgo 3; 
4 times 5 18 12, and 3 IS 1 55 and 3 times 4212 


is 27, ) and go a, and 3 times 3 is 9, and 218 11 :. 
And in like manner all others. 


What might here 4 new and brief Maltipli- 


8 properly come in, cation Table. 


as to Cyphers to- 
ward the Right- of 
Hand of 1 or both theſe < 


it under the zd tiply C „ 
Rule foregoing «s {7 
But I ſhall ivſert As 8 times 6 is 30 and 10, 


this Multiplication- and 2 times 4 2 48. 


Table, becauſe tis cu 
a Curiofity of my on Invention. 


9. There is an eaſy and brief Way of cafting 
up the Value of any Thing, when the v alue of the 
Integers is Pounds, Shillings, Pence, c. with- 
out reducing the Value into the loweſt, and 

nh aſter- 


36 To multiply by ſeveral Denom. &c. Chap. l. 
aſterward the whole in to the higheſt Denomi- % 
nation: As to calt i. 111 
up the Value of 72 . 
Barrels of Beer at — : I2 : 3 each 
Here, becauſe J 1 9 
can divide the 2 — 
by 9,cr 8, without 23: 10: 3 
2 Remainder, I — 8 
therefore multiply — "OR 
by o and that, Fro- /.188 : 2: — Anſ. at 72 
duct by S. (y times 10: 0 9: — (Bar. 
8 making 72.) But ———— RT EN 
it it were 75 Bar- J. 198: 11 : — Anſ at 56 | 
rels, multiply the . 
given Number by TY 
4 more, and add the Product as here. 


10. The third Thing I ſhall treat on, to 
make this Section of Multiplication full and 
entire (which by ſome Authors is taught by 
only a ſmall Part) is N = 


To ſhece the Management of repeating Digits 3 tb 
which is new and my own Thought. Im 


1. A whole or mixt Number by a Decimal, A 4 


28 34.56) by. GV. 18 
34.567 Here Note, That you al- 7 w 
6566666 ways cut off i more than 0 

Eton — the Decimal Places that 
„„ are in the Multiplicand. 


2 3.044571 Prod. 


„ „rr e 
W — WH 1 ws "4 
3 ” ry * * 


In this Caſe I only 4 ly b 989 6 and ; 
add the Product from Right _ Let 5 thus. . | 
| 5 and 


| b dect. 5. To multiply by ſeveral Denom. &c. 3) 


* : 


and 4 is 6, and ) is 13, and 2is 15, which 5 and 

is 6 = the repeating Digit of the Product: 
Then! proceed with the 1 of the 15, and ſay, 
Þ and4 is 5, and) is 


4, and ſay fand 4 is 5, and 7 is 12, an 
put 4 down and carry 1, and 7 is 8, and 2 is 103 
put down o, and ſay 1 and 2 is 3, 0 and 2 is 2: 


80 the Product is 23.044671. 


BR 
x 
7 
2 
"A 
5 


* 
Ns 
5 
fy 
5 
we 


12, and 2 is 14; = down 
21SI45 


Note, This is prov'd by dividing the Product 


by .66566 or ſo many Sixes as you would have 
Places in the Quotient. | 


Ke 


Example 2. 


by... . $34" 


3702 


4113337 = 
In this 2d Exam- 


ple you work as in 
the laſt, and put as 


many of the repeat- 


ing Figures as are in 
the integral Part of 
the Multiplier to- 


ward the Left- Hand 


of the Point in the 
Product: As 33 I put 
between 411 and. 3 


and conſider what 


would be carried in 


multiplying the Re- 


Mult. 1234 This you may prove by 


multiplying by the De- 
cimal, as before, and ad- 
ding the Product to that 
of 1234 by 33. 


Prod. 


3 Example z. 
Mult. 3.55555 Oc. 
by — 4.66666, Oc. 


—Þ 


by 4.671 


213 


14.271 


16.5871 Prod. 


peaters in all Examples. 


Bote, r ftands for repeating. 


q 


It. The 


38 Five Ways to prove Multiplication. Chap, Li 


11. The laſt Thing to compleat this Section Se 
is to. fbew ſeveral Ways of proving Multipli / 
cation. | fr. 
1. By Divifionz by which we will prove * 
the 1ſt Example of Multiplication, by divi-F? 
ding the Product by the Multiplicand, and the 


Quotient will be your former Multiplier. } wi 


I7.16) 334.620 (19.5 = the Multiplier 
16302 5 
8580 


O 


j 


&; 


5 


By 
79 5 


2. Or it may be proved by dividing the Pro- 


duct by the Multiplier, and the Quote is the g 
Multiplicand. 4 


19.5) 334-620 (17.16 the Multiplicand. 
1396 | | 
312 
1170 
5 


n 8") * r 2 ne t. 
ME TOE? OS r D 
e TOS ITAL. V AY 
* ARE 0 . r SITY CS 
175 N . 33 8 8 5 2 by Nh Is PSHE 
E 8 GY CAN, 5 


3. It may be proved by multiplying the 1 t 
Multiplicand by any 2 or more Parts of the 

Multiplier, adding the Products together; a |} 
by 19, and then by. 5. Thus, Wi 


17.16 17.16 
1 5 


la | C 326.04 8.5 80 
| Ado 8.58 


7 


N 3 . 8 x CN ITY ay 725 
e e or” 


334.62 = the Product as before. ; 
e 4 B57 


( l 1 


5 
2 

2 
5 
Bp 
5 


- vp 

2 
1.5 
5 

Ja 

op 


parts of the Multiplicand, that make up the 


| 
1 * 


RRR N > 
ee eg ne er 
COT ECL IT TNT OST TAANY 
2 * U 7 — wy I, gt 2 
„ = 


Sect. 6. Diviſion of Decimals 39 
4. By multiplying the Multiplier by any 


Whole; as 19.5 by 17 and by 16. 


Or, 5.TheMul- 19.5 19.5 


„„ 
vhole Multiph —— —— 
cand. | 294-5 3.130” 


3-12 


334.62 == the Product of the 
(ft Example. 


And many other Ways might be ſhew'd, but 


the ſe may ſuffice, being moſtly new ; and that 
Way by caſting out the Nines, I have elſe- 


where prov'd falſe. 
ect. 6. Diviſion of Decimals, 


HER E are 9 Caſes in Diviſion, of each 
1 whereof I ſhall give an Example, with- 


out varying the Digits. It being pre- ſuppoſed 
that our Reader underſtands Diviſion of Inte- 
gers, and what follows will fully inſtruct him 
how to manage the Decimals that can occur 


in Di viſion, by this ſhort | 5 


General Rule. Firſt, Take care that there 


be ſo many Decimal Places in the Dividend, as 


A Rr ve. e 0 — 
T. nn rn nan 


the Sum of thoſe is, which you have in the 


Diviſor, and would have in the Quotient; and 


conſequently you muſt always point off toward 
the Night-Hand of your Quotient, ſo many 
Places as the Difference is between the Deci- 
mal Places in the Dividend and Diviſor. 


Example 


nr ¶ ed ib oder Pte, 4 b "PR 
. IR —_— "th At A eto ek 1 — 
Js. A 6 * — * * 


40 5 Diviſion of Decimals. Chap. 1} 


Example 1. Divide 151.85088 by 123, 


123) 151.55088 (1.23455 = Anſwer. 


Here you ſee 425 
that I point off 560 
5 for Decimals 688 
in the Quoti- 73 
ent, according © 
to the latter 
Part of the 
Rule above. 5 


2dly, If the Diviſor were a mixt Number, 
i e muſt divide as before, and cut off 
the Difference between 2 and ; in the Quote, 


which will then be 123.456. 


zdly, If both were Decimals, as. 15185088 I 
by .123, the Quote has the ſame Digits, but 
has the Difference between 8 and 3 cut off by 


# 


the Point, which is the ſame as in the firſt 
Example. Wa + 1: N 

Athly, If the Diviſor be very ſmall, as 
023, and the Dividend as in the iſt | 
151.8 5088, then the Quote will be 123456, 
there being no Decimals, becauſe no Diffe- 
rence between the Decima] Places in the 


4 


Parts given. 


5thly, If the Dividend be a very ſmall Deci- | 
mal, and the Diviſor a whole Number, as 
91518 5088 by 123. In this Caſe the Man- 

ner of Operation will be, as under the firſt | 


F + 


Example: But the Difference of Decimal ui 


Places in the Numbers given, being 9, and 
there being but 6 in the Quotient; you mull | 
therefore make up 9, by adding; Cyphers next | 
the Point, ſo the Anſwer will be .oco125456. |} 


6thly, | 


15185088 by a mixt, as 1.23, you. mu 
at leaſt, ſo many Cyphers to the Right 
of the Dividend, as there are Deeimal Places 
Zin the Diviſor, and as many more as you would 
Zhave Decimal in the Quotient, according to 
the General Rule above, and then the Quotient 
will have ſo many Places more of Integers, as 
there were Cyphers added to the Dividend: 
ſo 2 Cyphers added, brings out 2 more in the 
Quote; all which, and the 7th Cafe (if divi- 
ding a ſmaller whole Number = a greater) and 
the Sth of a whole Number by a Decimal ; 
and the gth of a Decimal, by a mixt Num- 
„ber, are very eafily erform'd a 

General Rule aforefaid. 


Exam. Diviſors. Divi "EY Dori ents. 
1— 123— 151.8 5088 1345 


1 5185088, c. 


Sect. 6. Diviſun of Dimas. Kon 4 * 


6thly, If you divide a whole re 


e 


2— 1.23 — 1 51.850088 — 723.456 
— 123 —. 15185088 — 723455 
4— .00123—1 51.850888 —12345%ꝙ ¼ 


N 5— 123 —.01 5185088 —. 8001234565 
6— 1.23 — 158 5088.00 nee 8 


7— 123—1 518588 — 5723456 
8— .0123—75185088.0000— 12 34560000 


— 12.3 —. 75185088 — 01234365 


L. The Truth of any of theſe Examples f 
may be proved by only multiplying any Quote 
4 dy the reſpective Diviſor, and the Product 


| "1 be the Dividend which ſtands between 


them: So in the 8th Example, if you R ill be 


234560000 by .o123, the Product will 


d by oblerving the 


ö wat 


N . 3 
„ 
FF, 3 
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42 Ties of Diviſion, as to Beer, &c. Chap. I. 

2dly, A ſecond Way to prove Diviſion, is 
to divide the Dividend bythe the Quote, and chat 
Quotient will he the former Diviſor. | 
3dly, Divide by double the Diviſor, and 
twice the Quote is the former Quote. As 1 : 
you divide. 1518 5088 by 24.6 (in the gth Ex- 
ample) the Quote will be .oo61728, which | 
doubled is .0123456, as above. Or, : 

Athly, If the Units Place of your D Diviſor | 
admits of it, take any Part and divide the | 
Quote b the Part you took, and that Quotient 
is your 8 Quote. So in the ſaid ↄth Ex. . 
ample I having taken a zd of my Diviſor, 'tis 
4.1, by which dividing "the 15185088, the 
Quotient is. 370368, a 3d of which is 0123456, | Z 
the Quorient i in the Example above. 1 


A 5th Way (where 12) 207 58 a8 
the long Way of Di- I2 — 12 
_ viſion is uſed). is to — 


add the ſeveral Pro- — — 
ducts together, will 84 — 84 
make your Dividend, > 
with the Remain- 3 
der, n Ex. 24— 4 
ample. | ; ;—_—_— 

, 2 6 — 96”. 


yy 5 | 20 3 


3. Some Uſes of „ Bas As ſuppoſe 1 
Barrels of Beer coſt J. x * : I1, or 198.55, hat 
is cou per Barrel? 


100 | 


. 


148 by reducing the 1981. 115. into Shillings, 


mally. 


| | J. 5. '& ; 
76) 198-5500 (2.6125 Anſw. or 2: 12 : 3 
465 | 3 | 
5:1 PD: 
190 
380 
97 


Sect. 6. Uſes of Diviſion, as to Beer, Ke. 4 3 


4. This may alſo be done without Necimals, 


and dividing by 76, SWO. {£00 
5. Or without reducing the given Sum, it 


may be done thus. 


ko 


. 
2 : 12 : 3 = Anſwer, 


76) 198:11( 
46 
9315. 
171 
19 
228 4. 
O reſts. 


5. If 35 Quarters of Malt coſt 23 13 S. 94. 
what will 1 Buſhel coſt? See the Work deci- 


35) 44.588 (/. a ='x Quarter. 
96 p of whichis=.1595. 
268 N | 
* Or 35. 2 4. f per Buſhel. 
4 FP | | 
7- Or this may be done by taking a 5th of 
a 7th of the given Number for the Price of 
the Quarter, and 4 of that for the Price of the 
Buſhel : Thus, | TY 
— es 41 


44 Extraction f the Square Root. Chap. II. 


CCC It 
„„ 1 
1 5 6 4 the Quarter, or ( 
(35. 2 4.z theBuſh. 


Example 2. Decimally what is the Price of / 
the Buſhel, when 65 Quarters and 5 Buſhels 0 
coſt 89 J. 175. 6 4. or J. 89.875 | 3 


65.625) 89.87 5000 (1.369 J. Anſw. the Quarter 

242556 (2 =171 4. the Buſnel. 

456250 7 RL 
6250090 1 
34375 Or 3 5. 5 4. ferè. 


Thus much is ſufficient for the Doctrine of 
Decimals, which upon Compariſon with what 
has been taught by moſt 4 will be found 
moſt copious, eaſy and applicable to the Pur- 
poſe we are upon, and in many Things new, 
and altogether pertinent and uſeful. | 
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The Extraction of Roots. * 


© fra, ny hy 


Sect. 1. Of rhe Square Root. 


H E Square Root of any Superficies is 
15 a Line, which being multiply'd in it ft 
—» ſelf, produceth the Superficies given: u 
So that by this Extraction, any kind of Figure, 
1 as 


5 at 


2 oy 

* > 

A 

„5 

3 4 

8 . 

Io 5 N D 
* 0 


SeR. 1. Extraction of the Square Root. 45 
as Circle, Ellipſis, Triangle, Sc. is reduced 
to a Geometrical Square, and muſt therefore 
neceſſarily be of great Uſe in Menſuration and 


Gauging. _ ” 

2. The Square of any Number is the Pro- 
duct of that Number multiply'd in it ſelf. 
A Table of fingle Roots (or thoſe confiſting 


of one Place) and their Squares, follows. 


a” 


Roots Squares| Roots Sqnares| 
ET = To 6: © Sh” 

4 ö ¹—ũO m 
89 8 „ 
ET 9. 81 | 
25 OY 


1 
l 


wn Þ V2 0 


3. What is the Side of a Square Figure 


2 equal to one whoſe Arca is 144 Inches, or 
I Square Foot. . has: 3 


Here you ſee you muſt 


7 firſt point over everyother 144 (12 = Root. 


Figure, beginning with 
Units Blace en . 


ſhew you the Number 
of Places that will be in 
the Root. 


4. Confider what Number being ſquared 
will have that Square next to and lefs than the 
f{t Branch or Point, which is here 7. FT 

5- Which 1 I therefore put in the Root, and 


ſubſtract the Square of it from the 1 pointed 


under, and the Kemainder is o; to which, 


_ 


46 Extraction of the Square Root. Chap. Il. 
6. I bring down the next Branch 44. 
5. I double the r put in the Root for a Di. R 
viſor to the 44, Oc. except Units Place (which te 
muſt always be reſerved to deduct the Square d 
of the Quote, or Figure now to be put in the ce 
Root from) then, 5 1 
8. I ask how often 2 in 4? the Anſwer is 2 
which I put in the Root, and deduct the 
Square thereof from Units Place of the 43, 
and there reſts o: Then I ſay, 2 times 2, the 
Diviſor, from the other 4, and there reſts c. 
So the Root of 144 is found = 12. 2 


256 
5 


82 


9 


Example 2. To find the Square Root of ® 
6 ” c: 
2345678. = 3 I 
You may, by this 12345678 (3513.54 n 
Example, fee that 6) 334 F 
there is little more jo) 956 . 
than a Repetition 7502) 25578 1 


of the former Rules 7026) - 4509.00 - 
in the laſt Example. 70272) 2930400 0 
| For having point. 119 504reſts. F 
ed over every other,, Ab 2 

I confider what Number being ſquared will pro- tl 
duce a Number next to and leſs than the firſt a 
Branch ta, which is 3; ſo I put 3 in the Root, a 
and taking its Square from 12, there reſts 33 t] 
to which I bring down the 2d Branch 34, a 
which divide by double the 3 laſt put in the t 
Root, and the Quote is 5: Then 1 quare 5, is 
25 from 34 (4 in Units Place of 334, and; 
borrow'd) and there remains 9; 5 times 6 the 1: 
Diviſor, is 30, and 3 borrowed is 33, from 33 * 
reſts O: So to the 9 I bring down the 
next Branch 56, and then double z; in the F 

1 Root, 


e 


Seck. r. Extratfion of the Spuure Root: 40 
Root, makes 70 for a new Diviſor, whereby 
C 3 to divide 95 of the 956, and ſo proceed as 
taught before, and in the Example, till you 


Bring or put 2 Cyphers toward the Right, 
and ſo proceeding as before, you may have as 
many Decimal Places as you pleaſe, in the 
Root, by proceeding after the ſame Method 
he here ſhew'd. 3 E 


A . 9. In extracting tage 
2 Square Root of Deci- . 014400 (120 Root. 
mals, you muſt take 2) 044 48 
care to have an even oc 
Number of Places, or 259455 
make them ſo by adding Cyphers toward the 
Right-Hand, as in the Example. The Cy- 

pher in the Root may be omitted, being a 

Decimal. * 8 DES 

2? 10. And in Caſe you want the Square Root 

of a Vulgar Fraction, if you cannot take the 
3, Root of its Terms, as at firſt, then reduce 
them to lower; and then if you cannot have 
the Root, reduce your Vulgar to Decimal, | 
ſt and then take the Root as in the 9th Rule 
t, above. And thus you have Rules to extract 
the Square Root of a Whole Number, a Mixr; 
„a Decimal or a Vulgar Fraction. To prove 
the Extraction, do thus +. -. 
% 11. Multiply the Root in it ſelf, and the 
Product is the Square Number given, as in the 
laſt Examp] | 
) 


le .12 by .12 produceth . 0144; 
and ſo of any, 7 MW 1 ad \ 4. a; 
12. But if your Number given be not a com- 
pleat Square, but what is called a Surd or 
V 5 ineffable 


- 
; 


come to have the Remainder 4509; to which 


48 Demonſtration of Extraftion, &c. Chap. Il. 


ineffable Number, whoſe Root can never | 


be accurately found, then 


| ſquare what is inthe Root, 3513 L 


and add to the Product 5 3513 
what remain'd of the —— 
Square, or rather Surd, 10539 
given. Thus in the ſecond 3513 
Example, when there 17565 
were 3513 in the Root, 10539 
there remain'd 4509: Ido . 3 
therefore ſquare 3513, and 12341169 
add 4509, and the Sum is Remain d 4309 
the Number given to have 
its Root extracted, as here Sum 212345678 


Appears. 


13. Or in any Operation you may mark a Surd 1 


Number thus /, or * before ſuch Number, 
or expreſs it as a mixt Number. 


14. Thus in the 2d Example: I firſt put 
3513, and 4 times that more 1 is the Denomi- 
nator of Fraction, and double the Remainder 
' 4509 is the Numerator ; ſo the Root is intire- 


ly expreſſed thus, 3 51372887. 
2 


The Demonſtration of the Proceſi iu Extrat- | 


ing the Square Root. 
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A 


15. To ſquare 12, which divide into 2 Parts, 
Io==4and 2 ==b, (Note, that + is more, = is | 
equal to) then 4 +b=10+2 =12, and 
a +6 multiplied in it ſelf produceth ag-+ | 
zab + bb, as in the Margin, which is the Canon 
or General Rule for extracting that Square 

I . 


I ESTA” 


922 0 + rg ® 


Ha = Ld Oh 


* * 


7 8:8. 1. Demonſtration of Errraction, Ne. 49 


Root of any Number. So aa (or 4 ſquared) 


is = x00, 246 4e, 


324 (orb ſquared) is = 4, [| a+b : | 


7 which=144=theSquare | a+b 


 Zofa+b or1o+ 2. Note, - 
aa and bb is aandb ſqua- ag + 24b + #b 
red: So to take the | 160+ 40 - 4 
| Square Root of 144, pro- == 144 ( 102 
7 ceed as in the Canon and  I00==4aa 
= Margin — 
For à being = to the [24 20) 44 (2 


the Root, and deduct its 4 
Square 100 from 144, and more 4 =bb 

there remains 44 of the | | 
Square Number given, Deduct 44=24b+ 
i. e. 44 . 2b TU. = (bb 


3 
3 


Root of aa, I put 10 in 


reſts o 


Now to ſeparate the 246, ſo as to find the 


; Value of 5, I divide 44 by 24=20, and the 


Quote 2 I put down, it being S; and multi- 


4 plying 24 by b, or 20 by 2, I have 2ab = 40 


to which the Canon directs me to add bb = 4, 
makes 44 =, as aboveſaid, to 24h + bb, which 
taken from the ſaid Remainder or Dividend 


the Proceſs 


44, the Remainder is o, and the Root is 
found as ** at firſt, which agrees with 

irected by the Canon as is laſt 
ſhew'd, oz Iz. And thus you may 


extract the Roots of the Cube, Biquadrate, Sur- 


ſolid, Os. by only purſuing the Rules of the 
Canons produced by involving a +6 to the 


d, ach, 5th, Ce. Powers, 


H SGedt. 


4 


% Erxraction of the Cube Root. Chap. II. 


Sect. 2. The Extraction of the Cube Root. 


equal Superficies, which being Geome- 
trical Squares, the Side of one of them muſt | 


be the Root of the Cube, or Dimenſion of 


that Line, which multiplied in it ſelf, gives the 
Area of one of thoſe equal Squares, and that 
being multiplied by the ſame Root or Side, 


(or Depth of the Cube, which is equal to ſuch 


Root or Side) that laſt Product is the ſolid 

Content of the Cube. —_ 

2+ A Table of ſuch Sides, Squares and Cubes 

(for thoſe Roots which are the 9 Digits) 
follows, N 1 


Roots, or 1ſt. Square, or 2d Cube, or 3 
Power. | Power. | Power. 

Lu , 
CL 8 74 
| 9: i 27 = 
bo” 64 


21 6 3 | 
%% © 7 0 
64 xs 7 
SU 229 


© ow A nn 
\SI 
Q 


ä 


3. To find the Side of a Cube whoſe ſolid 
Content is 1728. Ga = 


9 Z 
4 
. 4 3 N 
Ou q 2 
* 5 
5 
an 


140 Cube is a ſolid Body bounded by Gx | ; 


| 


L 


Se8. 1. Extraction of the Cube Roor. 52 
4. You ſee I firſtpoint „ 
over the firſt, and then 1728012 


over every third Figure. 33) 0728 Reſolvend 


I 5. Then I confider 3 treb. Root 
x what Number being ztreb. Sq. Root 
a. 1 , cubed will be next to — „„ 
a and leſs than the firſt Sum zz the Diviſor 
\F | Branch 1, which is 15 8 5 
e ſo that I put 1 in the 22 
+ Root, and ſubſtracting „ 
its Cube from 1, there 
he reſts o: „ 

6. To that Remainder Oreſts. 


I bring down my next 
Branch of the Number given, and, it makes 


728 for a Reſolvend or Dividend. 
7- To find a Diviſor, I treble the Root r, 


makes 3; then Iſquare the Root 1, and treble 
that Square makes 3, (which place, as you ſee, 


under 'Tens Place of the treble Root,) add theſe 
together, make 33 for your Diviſor to divide 


20. | 
8. Finding that I can have 33 in 72 twice 


(for as in the Square Root you mult in this caſe 


reſerve Units Place of the Dividend) I put 2 
in the Root: And, EW; 
9. I cube 2 makes 8, as yon ſee. | 
10. I multiply the Square of 2 (laſt put in 
the Root) by the treble Root 3, makes 12. 
11. I multiply 2 in the treble Square of the 
Root 3, makes 6, which 8, 12 and 61 place as 
you ſee in the Example, and the Sum we call 
a Subtrahend, which taken from the laſt Re- 


2 folvend, there remains c. So the Cube Root 
is 12 Inches, which is the Side of a cubical 


Foot, and 1728 is the ſolid Content in Inches. 
H 2 ä 


32 Extraction of the Cube Roor. Chap. II. ge 
12. If any mere Figures had been in the 
Number given, you muſt have brought them be 
down to 12 (o) reſt ; and ſo proceed as you 
ſee farther 1 in this ſecond Example. JB, 
9836 54321.000 (= = Root 995.8 3 
129 = Cubeofgin hundredsPlace | 36: 
2457) 258654 = iſt Reſolvend. N 3D 
27 = treble the Root 9 i 
243 = treble Square be; 9. * 
2457 = Sum of the 2 laſt. 2 
729 = Cube of q laſt in the Root. * 
2187 S Square of 9 in treble Root. 
2187 Streb. Sq. of the Root in 9. 
241299 Sum or Subtrahend. P 
394327) f 7355321 Reſolvend. 
297 = treble Root 99. 3” 
29403 ==treb. Sq. of that Root. 
294327 Sum =aDiviſor. h. 
125 = Cube of 5 (in Root.) 
7425 =8q. of ; in treble Root. 
147015 == treb, 8q. of Root in 5 Ib 
1477587 Sum = Subtrahend. n 
297037350 257944 Reſolvend Fi 
2985 treble Root 995, u 
2970075 treb. Square of Root. It 
29703735 Sum Diviſor. L 
512 = Cube of 8 1 
191040 Sq. of 8 in treb. Root. I 
23760600 treb, Square Root in 8. 1 
2377970912 = Subtrahend. 1 
201475088 reſts. . 
What is the Cube Root of 987654321 : See 
the Work above. 2 


By the laſt or ſecond Exawple above, you 
may ſee, 1. That 


| 2 


bs 
* 


2 
5 
8 
> 
"4 
3 
N : 3 . 
x 4 
2 


Apt 

_” 7 

3.2308 N 
U E 1 


x, 
= 
* 5 
* 8 : 
"58 
8 
N 


gect. a. To find the Cube Root of Fractions. 33 
1. That I put 9 in the Root, becauſe that 
being cubed, as appears by the little Table of 
ubes, is next to and leſs than 98), the 1ſt 
Branch of the Number given, from whence I 


deduct it, and the Remainder is 258. 

2. To that I bring down the next Branch 
654, and I have 258654 for a Reſolvend or 
Dividend. 


3. For a Diviſor, I add the tre ble Root 9 


E 27 to; times the Square of that Root, = 
243, and that is a Diviſor. py 

4. Ifind I can have 2457 in 25865, 9 times, 
and therefore I put 9 in the Root. 3 


5. The Cube of the laſt Figure put in the . 


Root (here 9) more the Square thereof, multi- 
ply'd in the laſt treble Root (27) = 2187, 
more the laſt treble Square of the Root in 9, 
3 _ 2187 added, make 241299 for a Subtra- 
nend. 3 


6. I ſubſtract that from the laſt Reſol- 


vend, and the Remainder is 17355, to which 
bringing down the next Branch 321, makes a 
new Reſolvend: And ſo proce as before. 


13. For every Decimal Place that you would 


have in the Root, bring down three Cyphers to 
the Remainder, as you ſee in the Example. 


14. In extracting the Root of a Decimal, 


you muſt have 3, 6, 9 or 12, Ec. Places inthe 
2 Decimal given, and ſo proceed as in the laſt 
Example. And, 


15. If there be three Cyphers next the Point, 


vou muſt put one Cypher next the Point in 
che Root. 5 


16. To get the Cube Root of a Vulgar 


Fraction: If you cannot take the Root in the 
Terms given, reduce them to lower; and if 


not 


54 Demonſtration of the Work, &c. Chap. 11 | 
not then, reduce your Vulgar to a Decima, þ 
and fo proceed as before directed. 


17. The Proof | Example: 2, prov'd thus, 2 
of the 2d Ex- 995.8 = 
ample is as in 995.8 
the Margin, by - — 
cubing the Root 79664 
found. 49790 
18. When you 89622 
happen to have 89622 
ſuch Numbers —— 
in an Operation 99161 7464. 
whole Cube —- 995.8 
Root cannot be | — — 
extracted with- 793294112 
out a Remain= 495808820 
der ; or if you 892455876 
| Have not pre- 892455876 
ſent Occaſion to ä ͤ —„- 
know the Root, 98745284 5.912 


you may mark W add 
ſuch ſurd 1 


9876 5432 1.000 equal 1 
ber thus y juſt (to the Cube Num 
before 22 um- (g given for Proof 


ber, as 7 175 eec. 


19. 7 he Demonſtration of the Proceſs in 
Extraction of the Cube Root. 


Note, That + is more, 


= equal to, | 
* 2 8. by, . 


| T. 


2. Demonſtration of the Work, Kc. 55 
The Canon directing the Method for ex- 
dig the Cube Root, is found by cubing 
7 ** 53 thus, (but this by & the by) - 
444 
a was: b 


5 7 


a 
+ ab + bb dn 
za Y Sum 
a +b | 
__ 7; f 24 55 2 aal — abb d d. 
+ aab LW TL 


Cube =7aa + 3aab + 3abb + bbb 
= 9.876 54321 in Example 2. 


987654321 ( 4, 90 =b 
1 729000000 = aaa 
[# 2457000) 2586 5432E reſt, divide by 54 Ta 
2700 = 3a 
+ 2430000 =3a4 _ 
2457000 = Sum Diyiſor. 
129000 ==bbb 
＋ .218750000 == 2abb 
＋ 218700000 = 3aab 
2341 299000 = Sum of the 3 laſt. 
W 17355321 == Reſtsand now o is 
A 
＋ 2940300 = 34a 
2943270 =34+ zaa ands =b 
125 =bbb 
+ 74250 = 3abb 
14701 50 ==3aab 
14775875 Sum of 3 laſt 
1 2579446 Reſts, and now 995 — 
N and the next r put in the Root = 5. 
| And 


56 Menſuration of Superficies, & c. Chap. 1, 


And thus I have gone over the Canon twice, 
which you may continue with putting in the 


Root 8=b, &c. 5 


20. Or you may without Decimal Parts ex 
preſs the Root near enough the Truth, by? 
adding 1 to the Sum of the treble Root and 
treble Square of the Root, which will be the}? 
Denominator of the fractional Part, and the! 
Remainder is the Numerator; as the Cube! 


Root of 1740 may be expreſſed 12? 


The Uſe of the Square and Cube Roots will}? 


appear in the ſubſequent Parts of the Book. 


car i 


| The | Menſur at ion of $u pe rficies | 1 3 


Solids. 


1 


viouſly learned, and I ſhall ſhew in 


Sect. 1. The Meaſuring of Right-Line Super 


fires, 


Prop. 1. 


Square. 


' Defin. This Figure conſiſts of four equal : 
Sides, which fall perpendicular on each als. . 


Exam. | 


LS 
* 


* 


HIS being the Foundation of Gauge- 1 
ing, it is very proper that it be pre 


7 


[= 


O find the Area of a Geometricai 


I Sed. * Menſuration of Super ficies, ” 3 


Exa Suppoſe the Side 24 
be Tx what is the 24 
Area. e e 


Anſwer = 576 


ll, * Rule Mine we Szäg in it f given 


the Area, as here you ſee; where note, 
that I ſhall throughout uſe the contracted Me- 
ed of Multiplication, taught under the Rules 
6, 7, 8, of Sect. 4. Chap. f 


* 


ere it may be obſerv'd, that if the Side 
vere but 12 Inches, the Area would be but 


. 1 Foot; but the Side being 24 Inches, the 


FL; 2 


1 a8 much as 1 time 1. 


] Prop. 2. To find the Area of 7 the Paralle 
laogram. | 
| Defin. This Figure conſiſts of ſour Sides 8 


3 Area i 18 ſound — 4 Foot, for 2 4. times 2 18 4 times 


* 8 


, 


four right Angles; but two of the oppoſite Sides 
are longer than the other 2, but they are parallel, 
the Longer to the Longer, and the Shorter to 
the Shorter, like a Table long and {quare. 


Exam. Suppoſe the 
E Side I be 24. 
| Foot, and the ſhorter 
[ST 25 Foot. 

Rule. Multiply the | 
| 128 by the each, 
and the e is the * 


24 
277 


1 


* EFF 
2 r 8 
ae. 5 56 ON FREE 9 1 


Anſwer S6. Foot 


l 4 Nele, 


8 =o "ew" PI 
F 99/1; 0005s 2onr tte I 112, 


— We 1 7 ums 
— « 5 Xs m N 
n 579 rn e 
Ws 8 2 . 
R 


Nan — 


e 


wo? - OPAL 5g 7 2,946 


— e 


"4, aw * 
COTE 


58 Alenſuration of Superficies. Chap. III. 

Note, as to Angles, 1. That when a Line, 
as 5 7, is perpendicular to another Line, as IT, 
the Angle at : is right = 90 Degrees, and is the |? 


Angle /r 5; For, 0 


2. All Angles are meaſured by Degrees, or“ 
360 Part of a Circle, and each Degree is 6 


Minutes. 


3. If an Angle be leſs than a Right, it is cal 
led Acute; but if more than a Right, it is Ob. 
ruſe; and both theſe are call'd Oblique Angles. 

Prop. 3. To find the Area of a Paralle-. 


logramic Figure. 


———— 


10%, Length [cl = 32. 


Rule. Add the 2 leſſer | | 14.25 Te i 
Ends together, and take 8 z 
half, and multiply that 4 


by the Length, gives the Sum 24.9161 


a: Dacia Med COPY 
7 7 
. © Ed 


Anſwer 398.671. _ Halt = 12.458311 


32? 


Prop. 4. To find the — — 


Area of a Rbombus. 398.671 


A Dein. This Figure conſiſts of 
four equal Sides, and four ob- 
lique Angles, the oppoſite Sides 
parallel, and oppoſite Angles |; 


equal. 


2 Dejn. This has its“ 
two leſſer Sides, as l 
arallel, and all its four 
Angles oblique, 7. e. 
thoſe at the lefler End 
F obtuſe, and at the Fi 
greater acute 
Examp. The greater End is 14 &, the leſſer 


" 
. 


Examp. The Diagonal! 1 
ab= 22, and the Perpendicular | 
ar... Rate ö 


II. Sect. 1. Menſuration of Superficies , 59 


X 


Rule. Multiply thoſe two 32 


r, Lines tagether, gives the 7-5 
he I Area 240. — 


N. D. A Rhomboides has 240.0 


or the oppoſite Sides parallel, 
5% Angles equal, as the Rhombus; but it has 
two of the oppoſite Sides longer than the 
bother two. The Way of meaſuring it, is as the 
Rhombus. 


Prop. 5j. To Meaſure Triangles. 


.  Defin. There are four Kinds of Triangles. 
7 Vid. Euclid Lib. I. Def. 20. &c. 


1. The Equilateral, whoſe Sides are equal, 
as 1 . | | Fe | 
2. The Right-angled, which hath one 


E Angle right, as 53 right At 72. 


3. The Iſoſceles or Equicrural Triangle, 


having two Sides or Legs equal, as c. And, 


4. The Scalenum, having all its Sides un- 
equal, and its Angles oblique, as 4. 
EKRule. One Rule meaſureth any of them, 


i; which is, Multiply half the Baſe by the Per- 


pendicular ; or the contrary, the Baſe by halt 
the other : For all Triangles are halt a Square 
of the ſame Baſe and Perpendicular. And 
where there are no Perpendiculars, you muſt 
| 13 draw 


600 Aſenſuration of Superficies. Chap. III. 8. 
draw or meaſure one, as in 4, from to the 
oppoſite Side; and from 7 in c, c. = 7: 
Examfp. To meaſure the th 
Triangle . The Baſe mn 30 =_ 
is 40, the Perpendicular 20 : 
u O = zo; the Area is found | 
by the Rule 605. soo = the Area.. 


Prop. 6. To meaſure the Trapegsium. 
Deu. This is an irregular Figure, conſiſt- 
ing of four Sides and four Angles unlimited. 


— 


5 
Rule. To meaſure all irregular Figures, 
which may have never ſo many Angles, we 
divide them into Triangles: As this is divi- | 
ded into the Triangles 54 ps, and 5qrs, and 
4 is the Baſe com- 1 : 
mon to both Tri- | 84 == 35-75 
angles; half of which 1 is 1 7.875 
multiply'd by the pr=ra 7 3 
Sum of the Perpen- 7 u O § Sum = 19 
pt andre, = — 
or half that Sum Area Anſw. 2 339.625 4 
by the Baſe, gives . 4 


the Area. 


GGW 
«= is 4 * EN ? l s "> # 91 
rc 
»-- [> „ . 
— 1 © .« 


22 


n rs * * 2 = 9 x * 
e a 0 ROT 4 
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or” 58 N . Ee Lo RE 8 
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Sm GTG © ww 


3 
1. 
NES. 
_—— 
. 2 
„ 
77¹ 2 
3 
* y 
Xx | * By 
7 4 N 
5 
+ 
* 
P ä 4 
3 
q 
10 2 
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he Examp. The Baſe 5 q=35 4, Perpendicular 
pt ta, and ru =; ſo by the Operation 

the Content is = 3393; as you ſee. 


Prop. 7. To meaſure any irregular Polygon 


2 


er many. ſided Figure, as pqr 5 p. 


' You may obſerve, that according to what 
is faid in the laſt Rule, I divide the Figure 
into three Triangles, or (becauſe two of them 
bave but one common Baſe) I call the Figures, 
into which the Polygon is divided, a Trape- 


zum ge, and a | Lina ay SIPS. 

I be firſt we will ſuppoſe of the ſame Di- 
| menſfions as the 6th Propoſition ; to which add 
the Content of the Triangle, whoſe Baſe 
5 2 17, and the Perpendiculer :#=6, and 
the Sum is the Area of the Polygon 390 5. 
See the whole Operation here. 


AE 


Spry 
Half = 8.5 
f Sm 6 


So the Area of the Triangle == 51.0 
Of the Trapezium as 2 „, 
under the 6th Prop. 5 = * 


Sum is the Area of the Polygon = 390.62 5 


Prop. 8. To meaſure 4 Regular Polygon, 


as the Figure abc de b &c. 


G— 


ſing the Side I. 


E——Y 


The Pentagon having 5 Sides equal, 8 many equi [4 
7 88 (Angle; 
Area 1.720 5Inch. or .0061 Beet 


(GA . 8 


Hexagon — 6 — 2.5981 0092 
Heptagon — 75 — 3.6344 — 0128 
Octogon — 8 — 4.8284 . 0171 
Nonogon — 9 — 6.1821 — 40219 
Decagon — 10 — 75.6940 — 273 
Undecagon 11 — 9.3676 — 0332 
Dodecagon 12 — 11.1960 — .0397 


| The Rule to meaſure any of them, is; Find 2 
the Area of one Triangle, as under Prop. 


62 Menſuration of Superficies.” Chap: Ill 


Defin. Figures having 
more than 4 Sides, are 
called Polygons, of which} 
there are theſe eight} * 
C Sorts regular; who: 
Areas are theſe, ſuppof* 


and multiply that by the Number of Sides] 
| t 
Exam 


gives the Anſwer. 


if 
2 

x, - 
& 


um! gect. 1, Menſuration of Superficies. 63 
7 Examp. Of the Hexagon above, ſuppoſe 
half of one Side, as ce be 30, and the Per- 
pendicular 06=525 — 
theſe multiply'd to- c 52 
becher give £5605 | ce 30 
and there eng 5 IEP 7s 
ſix ſuch T Nang Ae DICE TIN 
in tac Figure, mul- — 3 
tiply 1560 by 6, Area of abe de D = οð 
gives you the An- „ 
z {wer 9360. Or you may find the Area by 
the ſquaring your Side, and multiplying by 
the Areas reſpectively in the Table. 


ry? Prop. 9. To Meg ſure a Circle. 
I. Having the Dia- 
meter, to find the Cir- 
cumference, the Pro- 
portion is as 7 to 22, or 
rather as 1 to 3.1416. 
So if the Diameter ac 
u be 14, what is the Cir- 
cumference, Periphe- 
ty or Ambit gbcgs: 
See the Operation 


\ 


J. hein K 

14 1. 3.14716 :: 14 1 8 
7) 308 (44 Anſwer - ä 
1 28 243.9824 Circumfe- 
If 0 (rence byMul- 
1 (tiplication. 


Rule 2. To find; the Area, multiply half 
the Ambit by half the Diameter. 


64 Ane of Snperficies. Chap. uy 


As 22 Or of the Ambit =: II N 
by 7 . | by Py © debian, 11 


| 'L 
154 = Area. 1 54 . Area 8 


Rule 3. The Circumference given: To find} | 1 


the Diameter. The Proportion is the Gon 
verſe of the 1ſt, ſo 44 the Ambit. 


As 22, 5 :: 44- 14= the Diameter. Or. 


3.1416. 1:: 44014. 21 
7 3-14 ae ee E 
22) 308 55 44-20C000 
88 125840 
* 
© 


Rule 4. Given ha Diameter. To find the 
Area Ang the Periphery. The Proportion 


is as the Square of the Diameter to its Area: | 


So the Area of a 


Circle whoſe Di- For the Ambit is Ades | f 


ameter is 1 is z of the Diameter = 25 


78 54. Vid. Eu- — 
clid 2. of 12th. | Area =. 78 5420 & 

And therefore if you deſire the Area of a | 
Circle whoſe Diameter is 14 ; $ 

As 1 to. 7854: ſo the Square of e 195 6 
0 153.9384. | 
"0s. 7854 


198 47124 
70686 


7854 


153.9384 Ares as before prop. 4 
Rule, 


Fa 8 2 


* * * 
FTF LA 
e 5 2 WE 


A aa. 


Il I Set. x. Menſuratiom of Superficiess 3 

Rule. 5. The Area given: To find the Dia- 
m. meter. This is the Converſe of the laſt: As 
the Area to the Square of the D : Sup- 
; Y pots the Area 1 54. 


ad 1 i: 78 54 (che Arca) To 1 (the Square of its 


ul Diameter) 
: 80 154: To 196, whoſe Square Root is 14 
1 the Anſwer. 


7854) 154. 20000 ( 196 (14= Root or Diam. 
7 75460 2)96 


47740 © 
6160 


5 Rule. 6. Another Way to find the Area is 
ol this. 
al As 14: to 11 :: So the Square of the Dia- 
:| meter: to the Area. So in the Example 


| above, 14 Diameter. 
: 14. II:: 196. 154 =the Area. 


ö 5 Prop. 10. To Meaſure the Semi-Circle, Qua- 
durant (or Quarter ofa Circle, as 406 in the 
Circle above) the Sector as 207 724, Segment 
ares 
Rule. One Rule meaſures all 7. e. multiply 
; one 4th of the Arch or Curve Line by the Di- 
” ameter of the Circle, and the Product gives 
the Arca of any Part of a Circle, except the 
15 Segment. 
2. And, To find the Area of the Segment of 
a Circle, as ar 14 inthe Circle above. Firſt 
find the Area of the Sector (a07 114) as 
[ above, and then find the Area of the Trian- 
die a ona, which deduct, and the Remain- 
4 K der 


s Alenſuration of Superficies. Chap. III. 


der is the Area of the Segment amr u. 
But more of this when I come to ſhew the! 
Method of finding the Ullage of a Cask, and! 
to make the Table of the Areas of Segments a; 


under Prop. 13. Chap. 5. 


or Oval. 


ſis. 


Framp. ©4=29, ab=22, what the Area. 


29 
22. 
638 then ſay, 
As I. +7854 :: 638 
638 


62832 
23562 
47124 


501.0852 = Area required. 


Prop. 11. To find the Area of the Ellizfs 


Rule. Multiph x 
the Latus rranſÞ. 
verſum c d, by 
the Diameter con. ©] 

jugate 3 b, and 
the Product is the 
Square of the Di- El 
ameter ofa Circle 


equal to the Ellip-þ ö 


by F R 
3 FF ad Lorna vg res 
W. ES, e EI i a Re Af 
/ 


Prop. 


* 


ö N Fi the 


s gSeft. 1. Menſuration of Superficies. 67 


Prop. 12. To find the Conve x Area of a 
hb or Globe. 
Rule. This is four times the Area of a 
reat Circle; therefore, 
1. Find the Diameter by the Circumference. 
2. Multiply the one by a fourth of the other, 
15 of a great Circle (if your Am- 

it was the greateſt.) 
3. Multiply the laſt by 4, and you have the 


F Anſwer. - 
f Exam. The Circumference = = 22 Diane- 
nf ter 5. | 
d. A fourth of 22 = 7.5 
| multiply by ; | 
i- SIA, Lp 
le 38.5 = Area of a great 
p- ö „ | (Circle, 
F 154-0 —the Surface of the 
(Sphere, 
8 13. 75 find the ſuperficial Area of a 


Cone. 


Rule. As Radius of the Baſe : to tha _ 


of the Cone :; 80 the Area of the Baſe : 
| the Arca of the Cone. 


Or the Area is equal to that of a Triangle 
whoſe Baſe is the Ambit of the Cone's Baſe, 
and whoſe Perpendicular is the Side of the 
Cone. An Example is needleſs. 


To find the Area of the Parabola: See Prop 9. 
of the next 7 Seft, 


* Sekt 


Sect. 2. Solid Meaſure. 


Prop. 1. TO findthe Solid Content of a Pa- 
_ rallelepiped. 
Den. This has a Square or Parallelogram 
for the Baſe, and whoſe Dimenſions are equal 
from one End to the other. 


End, and then multiply that by the Length. 
 Examp. The End is 7.671 by 4.5, and the 
Length 15.3. See the Operation. 


7-67 Vote, That a Priſm 


34-4978 ſuredalſo by multiplying 


103497 
I 72497 
34497 


527.85 = Solidity required. 
Prop. 2. To meaſure a Cylinder. 
Defn. This is a ſolid Body having a Circle 


for its Baſe and a Continuation of equal Cir- 
cles from one End to the other, - 
Rule. Find the Area at one End, and mul- 

tiply that by the Length. 


Examp. 


Ryle. Firſt find the Content of the Baſe or | 


T 5-3 the Baſe by the Length. [1 
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4.5 (which hath a Triangle & 
— for its Baſe) is mea 
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Exaimp. Diameter 20.5 Length 52 4 Inches. 


20.5 


1025 | Area= 330.06435 | 
410 Length mult. 52.25 


1. +7854 :: 420.25 | 165032775 
27854 66012870 
— 655012870 
168100 165032175 
„ ——— —— 
336250 Anſw.=17245.8622875 
294175 HEE 


Area = 330.0643 at the End. 


| 2. But becauſe the Decimal Places may be 


| thought too many, therefore you may perform 
the Work with much fewer Figures, and have 
but three Decimal Places in the Product, by the 
Method under the 5th Rule of Multiplication 
' of Decimals, inverting the 
Multiplier in working, as 330.0643 5 
there directed, and as in the 55 
Example in the = thy . 
and with þ Figures leſs. 


16503217 


3. But if the Product is 660129 


to be multiplied or divi- 66013 
died by any thing confidera- 16503 
ble with Decimals, then — — 
the firſt Product may 17245862 


ſtand: But if you woul 
know how many Gallons of Ale or Beer, a 
Tub, which is a Cylinder of the ſaid Dimen- 


ſions, would contain; you may do it by di- 


viding 


EP 


Cubic Inches in a Gallon : Thus, 


282) 17245862 (61.1 55 Gallons Beer or 
F (Ale 
And if you 438 
divide byz 31, 1566 
the _ are 1562 
—— Gallo 152 
Wine = 74.657. 


Yet you muſt not ſuppoſe, but there arc 


city, as will appear when we come to the 
laſt Chapter. I 


Prop. 3. To meaſure a Cone or Pyramid. 


| . 
eee cc O e = > — * , VO 
1 311 nd 2 _ p 7 2 8 r ae" * : 2 * — 4 *2, pant "—_ 
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which hath a Circle for its 


k a yy 
Wh HS; 
„ 9 e ; N 


pering, till it terminate in a 
Point juſt over the Center of 
the Baſe, as the Figure ah 
Aca. Euclid has demon- 
ſtrated, that the Cone is one 
third of aCylinder of the ſame 
Baſe and Altitude, Prop. 10, 
12. So that 

Rule. Multiply the Arca 
of the Baſe (a nd m a) by a 
w third of the Altitude þ c, and 

the Product is the Content. 
Examp. The Diameter 
(ſuppoſe the above Circle) 
EC 14, the Area is 154, which 
multiply by a Third of 36,67 (vis. . 
0 5 12.27; 
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viding the laſt a boveſaid Content, by 282, the g 


much ſhorter Ways to find the Liquid Capa- 


Den. A Cone is a Solid þ 


Baſe, from whence it is ta- 


l $a 2» FAMenſurationof Solias. 71 

12. zr, and the Product is 1882. 211 =tho 

Content required. 

But it may be ſaid, ſeeing the Cone is a ſo- 

lid Body, how can we come at the Perpendi- 

cular Altitude 5 

It muſt be done thus: We can meaſure the 

Side ab = 37.33. And by the Ambit we can 

find the Semi-Diameter ac = 7. 
Then by the 4 7.1 of Euclid, 

The Square of ab 37.33 equal to — 1393. 371 

Leb che Square of ac = .. 49. 


1 * 


os Reſts the Square of be' = 1344 = 
Whoſe 94. Root 18s 36. 671 2 c required. 


Prop. 4. Zo meaſure the Fruſtum (or Part) 
cꝙ a Cone, as (dsr a d) in the laſt Figure, whoſe 
1 greater Diameter a4 = 14, the leſſer Diame- 
ter (75) =6. 5, Altitude or Depth = 20 In- 
ches. 

Rule. Multiply the Areas at the Ends to- 

ether, and extract the Square Root of the 

; , = Þ ; then multiply a Third of the Sum 
of the two Areas waa Root, by the Altitude 
or Depth; and that Product is the Content of 
4 — as appears by the Work 724. 45 
nches. 
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6.5 

F- — | 

q T .7854 :: 42.25 . 50 

; 7854 154 . 
16900 71.485 Root. 
211 — EF 
33803 > 58.6681 5 Sum 

Ke + + | 

"23 35-1831 3 == Area 75. 
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Area at the leſſer End, as rs =33-18315 


the Fruſtum 


the true Length of the Fruſtum be taken, if 
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byArea at the greater. End ad "IC N ; 
13273260 =_ 
16591575 
3318375 


5110. 205100 R o | 
14) 210 (=71. 5 
142) 6920 14 
1428) 122451 : 1 

14296) 814700 ⁶f— 
99875 u 


86.222712 Sum. 


Multiply by 20 = the Depth. | Y 1 
| £ 


by 282) 1724. 45420 = the Content of the $ 

324 (Fruſtum. 

And by the 425 (6.11508 Gal. of Beer Anſw. 

ſame Rule 1434 See Chap. 5. Gauging. 
you meaſure 2420 ” | 


of a Pyramid, as Chap. v. problem 4. 
But as was ſaid of the Cone, ſo neither can 
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a ſolid Body, but it may be found, 1. e. (r 7). 10 
Thus, 1 
The homologous Sides z ſimilar Triangles Þ 
are in Proportion: So, yt 
i. As ab :tocb, found as before :: :: Sois ar: b 
torr, Or, 1 
2. As the Semi- Diameter of the Cone: to * 
its Altitude cb :: So is the Semi-Difference l 


of the Diameters of the Fruſtum as (a t): n 
I | to 1 \ 


8 o 
eee eee 


5 = 
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37 
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34 
5 
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Sect. 2. Menſtiration of Solids... 2 73 
to the true Length of that Fruſtum 
3. Or the Altitude of either the Cone or any 
Fruſtum may be found by laying down, with 
a Diagonal Scale, the Diameters and Sides. 
Note farther, That the Fruſtum of a Cone 


may be meaſured alſo thus. 


as Prop. 3. 


i. Find the ſolid Content of the whole Cone, 


” 


2. Find the Content of the upper Part, as 


- rbsr, by the ſame Prop. 


3. Deduct the latter from the former, and 


the reſt is the P ruſtum. 


Prop. 5. To meaſure the ſive regular (or Pla- 
tonic) Bodys: Which are 8 
Defin. The Tetrahedron bounded with 4 equal equilateral 

ES. . 3 (Triangles. 
Hexahedron - - - - - 6 equal Geometri- 
| (cal Squares, 
OcRahedran - - - 8 equal equilateral 

| 2 3 ( Triangles. 
Dodecahcdron - - - - 12 equa] Pentagon, 
Icohihedron - - - - - 20 equal equilateral | 
2-75 vs Ns 

Rule, The firſt of theſe _ be mea- 
ſured as a Pyramid ; finding the Area of one 


of the Triangles, and multiplying that by a 
F Third of the Altitude. — | 


The ſecond is a Cube ; and therefore mul- 


2 tiplying one Side in it ſelf, and that Product 
© by the Side again, giveth you the Anſwer. 


Ihe third and fifth are $ and 20 Pyramids, 


: whoſe Points meet in the Center of the Figure: 
So that having the Area of one of the Triangles, 
| multiply it by one ſixth of the Diſtance be- 


| tween the Middle of two oppoſite Sides, and 
3 4 3: that 


3 


1 Menſuration of Solids. | Chap. UI. ; 
that Product by the Number of Triangles ; | 
as the third by 8, and the fifth by 20. 
The tourth is meaſured juſt the ſame way, 
after you have taken the Area of one of the 
Pentagons, as taught Prop. 8. of the laſt Sect. 
mL. RY 
Do 6. To find the ſolid Content of a Sphere, 
P 


Deßn. A Sphere is a Solid every way round, 
whoſe Center being imagined to be juſt 
in the Middle, all Lines extending from 
| thence to the Convex Area, are equal, It is 
two Thirds of a Cylinder of the ſame Diame- 
ter and Altitude, with the Diameter of a 
Sphere; and thence ariſeth this Rule for mea- 
ſuring the Sphere. e | 

Rule 1. Find an Area to the Diameter of 
a Sphere, which multiply by that Diameter, 
and two Thirds of the Product is the Con- 
tent of the Sphere. > _ 'F 

„ Sappols the Diameter 14, then by] 
Prop. 9. &c. of the laſt Se. the Area will be! 
154, Which multiply by 14, and taking two! ; 

— of the Product, gives you the An-! 
wer. 


R 
od F 
A UTE ay: ed + 


154 = Area of a great Circle, 
14 = the Diameter mult. 


2156 =the Content of a Cylinder. 
718.671 = one Third thereof. 
SO) = 


37 = two Thirds, or the Solid 
Content of the Sphere required. 


But 


Sect. 2. Iſenſuration of Solids, 75 
7 But by Euclid 18. 12, Spheres are in tripli- 
. 1 Proportions of the Diameters. | 
[ Which Theorem furniſhes us with ano- 
; | ther way of meaſuring the Sphere, grounded - 
on that foregoing, from which we have two 
ſtanding Proportionals, z. e. as 1 to .5236 : For | 
if the Diameter of a Sphere is 1, the ſolid 
Content will be. 5236. Thus, 
- the Diameter, 3.1416 S the > Ambit, 
Which multiply by 25 — {ak 
4th of the Diameter _ 
Li | 
H Product 78 54 « hes or 80 
of which a Third is . 2618 (lidity of Cylind. 
1 two Thirds S. 5236 = the Content of 
5 | (the Sphere. 

Dy which the Content under Rule 1. laſt 
mention d, will be found thus; 


As r. +5236 :: 2744+ 1437-37 14 
That is, as 1, the Cube of 14 

the Diameter ot the Sphere: : 

is to .5236, that Sphere's 196 = = Square. 

Content:: So is the Cube of 14 

the Diameter 14 = 2744 —— 

to1437.37 the ſolid Content 2744 = Cube of 

of that Sphere. (.. 
And ſo is the Cube of any 

other Diameter of a * 

to its Content. 


Prop 7. To find the ſolid Conteni of the Fg. 
ment of a Sphere. 


ag, 
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Menſuration of Solids. Chap. III. 


of the Sphere ac Ada. 


Content, there are theſe 
three Caſes occurrent. 


Altitude of both Seg- 
ments: To find the Diameter of the Baſe 4 b. 


Admit 5c =8.5 and 54= 5.5 Inches. 


Rule r. As1: to 5.5 :: 8.5: os Fſquared ö 


(or a b )=y 46: 75 = 6.837. 

Caſe 2. Having the Diameter ab, and the 
Altitude of the greater Segment sc: To 
find the Altitude of the lefler Segment s 4. 


_Rule 2. As Sc = 8.5: to 1 : 80 is 46.75 5 


ab : to 5.5 d. 
Caſe 3. Having the Diameter 45 6.837 
and the Altitude of the lefler Segment: To 


find the Altitude of the greater Segment. 


Rule 3. ASS4==5.5: tol :: S0 is 46.75: 
(the Square of 45) to 8.5 Sc the Anſwer. 


Examp. As ſuppoſe Þ 
of the Segment asb4aÞ 


Caſe 1. Having the 


But before wwe ſhew . 
how to find the ſaid Þ 


c 
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Now to meaſure the leſſer Segment of the : 


Sphere, as ſaid avove, 

Rule 1. Multiply the Area of the Segment $ 
Baſe by 54 its Altitude. 

4. my y that Product by the Sum of half 


the Altitude of the greater Segment, more a 
ſixth of the Altitude of the leſſer; and that 


ſecond Product, divided by the Altitude of the 


greater Segment, gives us the Content of the 
leſſer Segment z -:quired. 


As 


ÞT 


$6.26 ä eee, Pa TAIT NELER 
FT 


# by 


Sect. 2 AMenſuration of Solids. BE. 
Example. 
As 1. . 78 54 :: 46.75 
287 
18700 
23375 
37499 
= 
36.71745 — Inch. 
e its Altitude. | 


8 o PRE 8 N 5 "A 8 e 1 
5 - . J d I Ps 
3 ee HS Ta 2 a , 1 i a 5 5 
F eee e dee der 


CCC 
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9 201.9459753 product 

1 5.1671 =a 6th of the leſs, 
— (more half the Alt. of 
121167 1 (the greater Segm. 


1346 20649971 Divide by 8.5 = the 
201945975 (Ak. of the $0. ; 
1009729875 
8.501043. 35753770122. 751475 S the Con- 
3 | (rentoftheSeg. a 
5 233 (ia Inches. | 
638 Note, It this were a Cop- 
437 per Crown of 20 times 
125 the Dimenſion, it is 
403 but dividing the Con- 
637 tent by 282, and the 
425 Quote gives you the 
1 0 Gall. of Beer or Ale. 
Which is much better than to divide the Area 
by 282, 
Alt. of the greater Segment 8.5 
7 half is =4.25 
Al. of the lefler Seg. 5-524 6th=2.91 67 
Sum = == 5.1667 or Mult. 
ey From, 
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the Ellipſis. 


of the Diamerer- — 
| Conjugate will. be 31416 
584 3 Area of that 62832 
Circle 615.7536; 354978 
Content of the Cy? — | | 
linder 22167.1296; 615.7536 = Area 
and two Thirds of | 36 | 
that is 14778.0864 — 5 
= the Anſwer. 22167.1296==aCylin, 


| And it that be di- | | 758940432 ==2 
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Prop. 8. To find the Content of a Spheroid. 
 Defin. This Figure is formed by the Rota- 


tion of the Semi-Ellipfis, (as 4 c ad, Prop. 11.1 


of the laſt foregoing Section) round its Axis 
ac; and is two Thirds of a Cylinder whoſe 
Niameter and Length are equal to the Dia- 
meter-Conjugate and Latus iranſuerſum of 


Exam. Let the IL 28 
Diameter Conju- : 28 
_ > 3, te Ws | 
Zatus tranſverſem 1. 7854 :: 784 
36; then the Sq. 1784 


vided by 282, the 282) 14778.0864 ; or the 
Content of the (Content of the Spheroid, 
Spheroid will be - 


52.4045 Beer or ” = FF 


ae Galions. | ” 
Note, That the Form of Brewers Cask is 


which 7 have ſhew'd four ſeveral Ways ol 
meaſuring in Chap. V. 


Prop. 9. 


lie 
often the middle Fruſtum of this Figure, 


F 


bee, *-- e en 72 Soli ds. E 7 


0 prop. 9. To find the Content of the Para- 

Yolic Conoid. 

Dein. This is form- 2 
. from the Semi- Pa- 2 
Frabola (Abad) by a 
Motion round the Ab- 
ſciſſa (Ya) and is half 
gof the Cylinder cir- | 

cumſcribed. 0 3 
RNule. Find there 7 

Fore the Content of | 
the Cylinder, whoſe Diameter is = 4c, and 
its Length A4; and the half thereof is the 
5 Content required. 5 
And the Parabola (which is a Superficies, 

as de) is two thirds of a Parallelogram, 
EF whoſe Sides, including an Angle, | are ab and 


6d. 


Prop. 10. 7 o find the Content of the Para- 
bolic Spindle. 

Den. This Solid is formed by the Rota- 
tion of the Semi- Parabola round its Ordinate, 

and is eight Fifteens of the circumſcribed Cy- 

linder; ſo that finding the Content as a Cylin- 
| der, eight Fifteens thereof i is the Content, 


c 


Prop. 1. Zo Suu the Content 7 the 2 5 
10 Conoi ud. 


Deſin. 
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o Aunſuratias of Solids. Chap. I 


"77 Dein. This Solid iff 
731 formed by the Rotation 
1 of the Semi- Hyperbok 
SYus round its greateiÞ 


Abſciſſa ( H. 


FT TY TT EPI. as 


and its Length == s 7. 


— F 


is a Dividend. 


3. For the Diviſor, take fix times the Lau 
tranſverſum m; more fix times the Abſciſſa 


su, and the Quotient arifing is the Anſwer, 


Note, That the Parabola, (whence the Fi. 
gure under Prop. 9. is formed) is made by cut-Þ 
ting the Cone with a Plane, parallel to the Side 


oppoſite to that wherein the Section is made, 
And, That the Hyperbola (whence the 


Figure under Prop. 10. is formed) is made by x 


cutting the Cone more perpendicular; ſo that 
the Axis or A bſciſſa, if produced upward, would 


interſect the er- Side Of the Cone, at 
t 


the Diſtance of the Latus tranſverſum $ in. 
Prop. 12. To find the Content of a Cylin- 


Aroid. 


Defin. This only differs from the Cylinder, 


as having an Ellipfis for its Baſe: As ſuppoſe 


the longeſt Diameter be 36, and the Conju- 
ate 28, and the Length 42.579. Sec the 
Work following, where the Anſwer is 
33690. 5184 Inches, or 119.47 Gallons, 


* 


Rule 1. Find the ſolid 
Content of a Cylinde: 3 
whoſe Diameter is = 7: 


2. Multiply that Conte 
by the Sum of three time 
the Latus tranſverſum q 
more two times the Ab 
ſcifla gu, and the Produdſ 


Sect. 2. To bus Proportions, Sc. 
26 = Latus tranſ. (or 


on | (longeſt Diam.) 
5 28 — Diam. Conjugate (as 
of [Ch. III. S. 1. Prop. 11) 
"1 «7854: : 1058. 791. * 
1005 
791. 6832 1 or A rr 
42.571 Length ply 
— (under ihe * Head of 
ks (M-tiplication of Decim. 


4398239971 
15833664 
314673828 
282) 33690. 5183971 (11946992 Gallons Beer 
BR PD oo Ale. 
J 
135 
1971 
2798 
2603 
659 


4 PCCGCWGGGVWVVVGVVC—WGGGGGG A W EE a9 We A I LIE 7nd. rot SR an itch * * 8 N i x 
— FFV jj ̃ ⁵ y x LS Gs 125 73 2 
e r y ME ab LE at Do „23222 ee EE Toke ed 3 CORE ee EET : 5 

8 ** 3 rr e 7 e ee 0 % n 2 ? In. N N 8 
« 


oF Lo ww i”ancg © _ 
3 23 f wy. cs . ber 728 Y G 


CHAP. IV. 


Farther Inſtructions leading to the 


Knowledge of the Buſt meſs LE. 4 
Gauger. 


Ce I. e 85 


protions of, and Mean Proportions be- 
tween any Numbers arithmetical and 


| Ecometrical, - 
Jl - > TT - 2. Tables 


2 
Le Proportious, &c. Chap. IVS. 

Tables of Beer, Ale, Wine and Malt F 
Meaſure. 

3. Concerning Gauge-Points ; their Calcu- 
Jari and Ule. | 

The Reduction of one Meaſure to ano- 
ther ſeveral Ways. 

Tables ſhewing the Beer, Ale, and Wine 
Gallons, in any Number of Inches ſolid, 3 
9 and their Uſe. 


Sect. 1. To find Mean Proportionals between te 
any two Numbers. b 


OR au arithmetical Mean, add the two e 
Numbers together, and half the Sum is p 
the Mean: As ſuppoſe between 14 and 20, | 
the Sum is 34, half of which is 11 = the 
Mean, as 14, 1, 20. 1 
2. Hence it follows, that the double of the © 
Mean is equal ro the Sum of the two Ex- t 
treams. And, 5 
2. That a third Number is wind 3 in arith- 
metical Proportion, by taking the leſſer from 
double the greater; as in 14 and 17, double 
of 17 is 34, leſs 14 leaveth 20 for the third 
Proportional. 

Or, add the Difference between the Ne 
bers given to the greater Number, Sc. will 
give a third, fourth, Sc. Proportionals. . 

& To find two Mean Proportionals between | 
tuo Numbers given, add a third of the Dif- 
{erence to the firſt, gives the. ſecond, and to 
that ſecond will give the other Mean; as by ET 
tween 14 and 29, the Difference is 153 21 
third of that added to 14, gives 19, the firſt, A 
to ig makes 24 the ſecond Mean. 
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i Secondly, 


| ect. I. Proportions, &c. 83 


Secondly, For Geometrical Proportionals. 


I. To find a Mean between two Extreams: 
| Multiply the given Numbers together, and ex- 


4 
1 
os 
Bl 
8 
6 


tract the Square Root of the Product, as be- 
” tween 9 and 7293 the Product of the two Ex- 
treams (or firſt and third Numbers) is =556r; 
and Square Root of that is 81: So the Num- 
bers are 9, 81, 729. c 
2. The Product of the two Extreams is equal 
to the Square of the Mean, as yin 729 is 
by it felt. . 1 
z. A third Number is found in proportion 
to two given, by dividing the Square ot the 
greater by the leſs: As 9 and 81, the Square 
of $1 is = 6561, which divided by 9, gives 
729, the third Number, | Wn 
” 4. Three Numbers given, a fourth may be 
” found, which will bear ſuch Proportion to 
"© the third, as the ſecond does to the firſt : By 
” multiplying the ſecond and third together, and 
= dividing the Product by the firſt towards the 
Left Hand; as if 9 is to $r, what is 729 to 
| Anſw. to 6551, proved by the 2d Rule 
above; for 655 by 9, is equal to 81 by 
129=59049. And this is the common Golden- 
Rule, HE * | 
F. To find two Means between two Ex- 
treams, as between 9 and 656t : Divide the 
greater by the leis, gives 5293 the Cube Root 
of which is 9, by which multiplying the firſt 
Number, gives 8r, and that by 9, gives the 
other Mean. And ſo 20 and 80 are the Means 
between 5 and 320, | TEES. 
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84 Tables of Peer, Ale, ms e. Chap. IV. 


ect. 2. Tt ablesof Beer, Ale, Wine and Malt. 
Meaſure. | 


OTE, that the Beer and Ale Gallons 
are the ſame, each 282 Inches; but 
the Beer Barrel is 36 Gallons, and the Ale 


but 22, within the Weekly-Bills ; ; and 3 34 Gal- 
lons each without the Bills. 


A Table of Wine-Meaſurc. 


inches 


Pints. ſolid. 
1284 


| 
| 
Qu rts. | 


% 


Gallons: 
I 
e 


—63—25—5C—14535 


. 


Pipes. 


1——1 26504 —108—2 5206 
Tuns. 


ee e $2—1008—:07 . 2 


—_— 


Nore. There are ſome other 5 oc⸗ 
of this Meaſure of leſs Uſe; as the Aum = 
42 Gallons, or the Tertian of a Pipe; the 


Puncheon = 2 Aums, or 84 Gallons; and 


one Tierce (or Tertian) and a half is 63 Gal- 
Jons = the Hogſhead ; and the Rundiet is 
about 18 Gallons. ITE I 


Table 
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| &&. 2. Tables of Beer, Alc, Wine, e. 9 


Note, Thisi is the Beer 
Barrel within the Bills 
17 Mortality. And that 
in all other Places tis 
but 24 Gallons or 9 588 


7 


2 9 * . n 
r EA ei ny” . 
FFF 


Fe 


Kilderkins 


| Barrels. 


1=— = 


| Inches, | | Pott] ES. 


DU Cm iam” 


1 


Gallons. 


1—2—4 —8— 282 


2=144—288—107 53 


2 


9—18—3 6 — 7 


——18—36—7 — 1443076 


A Table of Beer-Meaſure. 


Inches. 
Pints. ſolid. 


— 
I 
4 
+ 


0 


_— 


Note, This is the Ale 
Barrel within the Week ly- 
Bills: And that in all 
= other Places the Barrel is 
34 Gal. = 9588 Inches 


Z as the Beer Barrel is in 
5 thoſe Places. 
Z _ Gallons. 
Firkins. 
 Kilderkins. 


C Barrels. 


O.. 
Pottles. 


1—2—4—8—282 
1—8—1 3-44 56 


1—2—16—3 n 28—451¹ 2 


Pints. ſolid. 


A 7 able of Ale-Meaſare 


 Inchesj 


1 0 


d 


. 


; 


SY ——4—32—64—128—2 56—9024 


Theſe 


86 Tables of Beer, Ale, Nine, &c. Chap. IV. 

Theſe Tables are eaſy: For Example in 
Beer-Meaſure, 1 under Gallons (caſting your 
Eye towards the Right-Hand) ſhews there 
are therein 2 Pottles, 4 Quarts, 8 Fints, and 
282 Inches: And in 1 Barrel there are 2 Kil- 
derkins, 4 Firkins, 36 Gallons, 72 Pottles, 144 


* 
15 SE Ian ean bus Phcnc phe once Le * N , 
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Quarts, 288 Pints, tor 52 ſolid Inches, Sc. 


A Tavle of Malt- Meaſure. 

5 Inches 5 I | 

Pins. ſolid. | 

| 1— <7; 
Ge III 8000000 


1K—ͤ—ù“ Tp 


2 RR ""_ 
. N N 
J „ 


2007877 
7 5 550 5 


Pottles. 
. 1 — . — 1 eee 
Gallons.  - 

3 2—4—8 

Pecks. . | | 

5 1—2—4—8—76— 53718883 
Buſhels. „ 
1—4—8—16—32—64— 2150. 

Quarters. Ee | 


L—$—32--64--1283--256--512--1 7207 3252 
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W eee r 
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46 * 
8000 
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By this Table it appears; that in r Quar- 
ter of Corn or Malt, are 8 Buſhels, 32 Pecks, 
64 Gallons, 128 Pottles, 2 56 Quarts, 512 Pint, | 
ard 172903.4016 folid Inches; and in the like 
Manner read the reſt, which are here placed Þ 
with the greateſt Eaſe to be underſtood, far th 
excceding other Tables of the kind, in that 
Reſpect. 8 | | 
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Set. 3. Concerning Gauge- Points. 87 


Sect. 3. Concerning Gauge- Points. 


Circles which contain ſome known 
Meature (commonly thoſe moſt uſed) upon 
one Inch in Depth of a Veſſel: As the Gauge. 


5. 89 are the Diameters of 


Point for Wine-Meaſure is the Diameter of a 


Circle, whoſe Area upon one Inch deep is a 
Gallon ; and the like may be ſaid of the Beer 
or Ale-Gallon, or Barrels, as ſhall be demon- 


ſtrated. = 
2. Theſe Gauge-Points are uſed in finding 


the Areas of Circles, in Liquid-Meaſure, ro 
one Inch deep; whether thoſe Circles be 


more or leſs in Diameter than the Gauge- 
Points, which are of great Uſe in inching of 
Veſſels, i. e. in making Tables which ſhew 
the Content of any Veſlel, at every Inch in 
depth from the Top to the Bottom. 

3. Having thus ſhewn what Gauge-Points 
are, and their Uſe in general, I come next to 
ſhew how to find them, with ſomewhat of 
their Uſe, (and in the next Chapter ſhall ſhew | 
their more particular Ule.) As, OE 
To find the Gauge Poiut for Wine, or the 
Diameter of a Circle whoſe Area is a Wine- 
Gallon. Vid. Eucild 2. 12. 5 

As 78 54, the Area of a Circle is: to 1, the 
Square of its Diameter :: So is 231, the ſolid 
Inches in a Wine-Gallon: to the Square of 


the Diameter of that Circle. Thus, 


1 = 3 


88 Concerning Gange-Points Chap. IV. 


As . 7854: I ::231-05000000 2: .294-I176 
. (6294. 1176. the Square of 
32340 the Gauge- Point whoſe 
9240 Root is 17.15, the 
13860 Gauge Point for 
60060 Wing Gallon. 
50820 | 


4. To find the Gauge-Point "M A Beer ot 
Ale-Gallon, which is 282 nd Inches: There. 


fore, 


As. 7854: 1: 232 : to 359.0527 
8 ) 282 .000C 0000 (= 3 59 0527 the 


46380 Square of the Gauge: 3 


71100 Point whoſe Root is 
41490 = 18.95 fer, the 
21300 Gauge-Point for 


55920 the Beer or Ale 
Galloa. 


F. To find the Gauge- — for the Malt 
Buſhel, which by the 12th of Queen Anne, is 
2150-4252 fold Inches: Therefore, 


As 7854: 1 :: 2150. 4252: to 2738 


) 57962 (2738 the 8q. of the Þ 


29845 Gauge-Point, whoſe 
62832 Root is 52.3259 · 


6. To find the Gauge-Point for the Malt 
Gallon, which is the geh Part of the Buſhel, 
x by 268.8031 5 folid Inches: So that, 


As 
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hs 3- Concerning Gauge Poiuts. 89 


As 7854 .I :: 268. 80315; to 342.25. 8 
i 9 35183 (342.25 = the Square 
8 17671 ot the Gauge- Poinr, 
| 


1 963 5 whoſe Root is 18.5 
39270 Inch. the Gauge- 
Point. 


7. For Maſh. Tubs the Gallon was formerly 
| Pm 272.25 Inches : And the old experien- 
ced Exciſe-Officer, Mr. Michael! Dary, and 
: others aſter him, eſtimated, that Malt thorough 
© wet, would be compreſſed or contracted into 
a leſſer Bulk, by a 6th Part: So that they 
: | make the Maſh-Gallon but 227 Inches (which 
is 252 leſs 45227.) So that the Gallon, ac- 
; | crdin to the aboveſaid Statute under the 5th 

and 6t Þ Rules, being 268 Inches, one 6th be- 
ing deducted ( (or 44) there reſts, for the pre- 
N | ſent Maſh-Gallon but 224 Inches; the Gauge- 
Point for which is as follows. | 
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| As .7854: 12: 224: to 285. 205 | 
F Dad 285-205 fers = 
66920 the Square of the 
408 80 | Gauge- -Point, | 
161c0 whoſe Root is 
39200 16. 388 the Gauge- 
Point. 


But I am informed by one, who knows the 
Practice very well, that they only now gauge 
the Liquor without the Maſh or Grains; 
and it was always my Opinion (who have been 
| converſant in the Art of Gauging, near 40 

| Years) that it was the beſt Way. 


5 8. To find the e for a Barrel of : 
cer. | | 
4 —— —— “ 


== Concerning Cauge Points. Chap. IV. 
Buy the Table of Beer. Meaſure above, there 


are in a Barrel 10152 ſolid Inches: And 
therefore, 


As. 7854: is to 1: : Sois 01 52: to 1292 5. 8975. 


7854) 10152 (12925.8975 =the Square of 


2298.0 the Gauge-Foini, whoſe 
7272.0 Root is 113.69, the 
2034.0 Gauge Point for the 
4632.0 Beer Barrel. | 
70500 
76680 
59940 
43820 


9. To find the Gauge-Point for a Barrel of 
Ale, which is 9024 Inches. 

As. 7854: 1 :: 9024.0: 11489. 6867 
| I17oo(1148g. 6867=the Square 
38460 ofthe Gauge-Point, 
70440 whoſe Square Root 
76080 is 107.19 = the 
53940 Gauge-Point re- 

68160 quired. 
53280 
61860 


Square of the 
| 1 Gauge- Pts. Gauge-Pts. 
So that for the Wine- apqaxyCuay.xpinckcs 
| Gallon 8 359-95 27—18.95 fers. 
2 12 Malt-Gallon, i 185. 


] 
ale, formerly 5 346, 638618 .62 4 


f 


Da DOLLS ers = 


#% 


FB fwd fand e wat 


te 


* 2 ·» ad. 


; For the Malt-Buſhel, | | EO 
as per Act above, 2738. 52.3259. 


counted, 
ber 7th Example, 


#2 
dtcemead, 
N 


£ Weekly- ey: its, | 


Sect. 3. Concerning Gauge -· Points. or 


Square of the 
Gauge-Pts. Gauge-Pts. 


Ditto as formerly ac- 8 1773.109—52.66. 


Maſh-Tub Gallon, ”  285.205—16.888, 


Dicto as formerly eſ- 
EO 289.0247--17. 


 Beer-Barrel within 


e Weekly-Bille, $129 nn 


Ale-Barrel within the 11489.6867-107.19 Inches, 


| Ber- rel without 


tbe Ieekly-Bills, 5 12207. 7922-1 10.48. 
Al- Harl without the; 
Bills of Mortality, 5 ditto 


70: And by theſe Squares of Gauge-Points, 


you may find the Content of one Inch deep of 
an) round or elliptical Veſſel, whether the 
Diameter be more or leſs than the Gauge- 
Points. For Example, To know how much 
Beer a Veſſel that is 35 Inches Diameter will 
contain upon one Inch deep: This is one f 
* the molt common Caſes in Gauging : And, 


The General-Rule is, 8 
As the Square of the Gauge Point: is to 


one Gallon :: So is the Square of any other 
Diameter, as here of 35: to the Area of one 
Inch deep. | 


ie. As 359.05: I :: 1225: 3.4118 Gallons one 


to. 4010 Gallon, and ſo others, 


7 (Inch deep. 
Or if the Diameter be but x12 :; So is 144 


= 2 p : W 88 2 — 
* Y * * * * 
4 ; 
* 


„„ Concerning Gauge Points. Chap. IV. 

11. If the Tun be elliptical, multiply the 
Croſs-Diameters together, and divide by the 
Square of the Gauge-Point, and the Quote is 
the Area of one Inch deep. Example, Sup- 
poſe the longeſt Diameter be 29, and the 


Conjugate 22. 


As 359.05 22 :: 29 2 1.776 | 


r 


) 633.000c0(1.776 Gallon Beer or 
278950 Ale of one Inch deep, 
276150 of that Veflelor Tub. 


248150 


12. If the Veſlel is a Square, or bounded 
with right, not curved Lines, as a Parallelepi- 
pedon, Chap. III. Sect 2. Prop. . 

If you are to find the whole Content, mul. 
tiply the Area at one End, (found as by the 
1it or 2d Propoſitions of Chap. III. and Sect. 1.) 
and multiply that by the depth ; then divide the 
Product by 282, the Quote gives the Anſwer 
in Beer or Ale-Gallons. 


But if it be required to inch this Veſſel, 


or to find the Content when Part full, then 
divide the Area at one End, by 282, and 
whatever you find the depth to be, multiply 


that Quote or Area in Gallong, by the Depth, 


gives the Content. Of this I ſhall give Ex. 
awples in the fifth Chapter next following. 


Sec. 


; Se 


| "NY 4. Reduction of Meaſures, &. 93 


| 58 4. T1 he Reduflion of Meaſures from 
one to another. 


5 . TP O reduce Beer- Gallons i into Bail 
| divide by 36, or multiply by O2) r.. 
So in 432 Gallons is 12 Barrels: Example of 
che ſecond way, 

becauſe of the | 432 

| repeating Digit, CE 

is in the Mar- — 
I gin. add 3924 


| is = 33 $3971 add 
> | 


i. le — 


— 


Sum Sri S997 1 = = 12 Bar. 


S To reduce Gallons of Ale into Barrels, 
| © divide by 32, or multiply by 31253 by 
either of which Ways, for Example, you will 
| find, that in 352 Gallons there are 11 Barrels. 
; Jo reduce any Number of ſolid Inches 
| into Gallons of Wine, Beer or Ale. 


For Wine divide by 23, 1 
| multiply by r $.00453 
For Beer or Ale divide by 282, or 


multiply by oz 546 


So in 2286 9 Inches is 99 Gallons of Wine, 
Or $81.1 fer: of Beer or 
(Ale, by eicher Way, 


Or, you have Tables in the next Section, to 
do W I 


e or the like by Inſpection. 
4. To 
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94 Tables of Beer, Ale, &c. Chap. IV, 
4. To reduce Barrels of Ale to Barrels of Beer 
*Maltiply by 8, and divide by g, 


by 57. 


or multiply 1} 


30 in 99 Barrels od Ale are 88 Barrels of 


Beer, by either Way. 


5. To reduce Bartels of Beer into Barrels 


of Ale. 


1 — woo n 
FF ee . n 
e 


er by 9, and divide by 8, or multiph I 


by 1.125 


So in 588 Barrels of Beer are 99 Barrels of 


Aue by either Method. 


Seb. 5 2 11 ſhowing the hve: Ale and l ine. 
— Mag n any Number of ſolid Tuches, by 
Inſpectiou; with rhe Uſe of thoſe 2. ables. 


The Uſe of the following T. ables. 
I. : Yr find how many Gallons. is in any 
Number of ſolid Inches: As ſuppoſe 
in 14672, how many Gallons of Beer or Ale! 
Look in the Table tor the next leſs, and de- 
ducting it, you have 8 Inches remains; and 


againſt the next leſs in 
the Table ſtands 52 
Gallons. So the An- 
ſwer is 52 Galions, © 
Pints, and near a 4th 
of a Pint. 


146 2 the NO given 
14664 next leſs in 
the Table. 
8 reſts Inches. 


If a greater Remainder had happened, you 
might have compared it with the Denomina- 
tions under a Gallon in the Table of Beer- 


Meaſure foregoing. As, 


2. Example, In 28120 Inches, are 99 Gal- 
lons and 202 Inches, which by the r 
Table is 1 Pottle, 1 Pint, and above 7 


Pint, 


2 

54 

el we 
1:56 

8 5 

£56 

&5 
5.5 


: ce. 4+ 
of 18 6 


Tubles of Beer, Ale, &c. 


Inches. Beer 
or Ale. 


98 70 


10152 


10434 
10716 


10998 
11280 


11562 


11844 
12126 


12408 
12690 
12972 
13254 


13536 
13818 


14100 
14382 


14664 
14946 


15228 
15510 
15792 


16074 
16356 
16638 
16920, 


17202 


17484 


17766 


18048 
18330 


18612 


18894 


19176 


19458 
19740 
20022 


20304 
20586 


20868 
21130 . 
21432 


11714 


21996 


22274 


22560 


22842 
23124 
23406 
23688 


23970 


24252 


24534 


24816 
25098 


| 25380 


25662 


25944 


26226 


286 508 


26790 
27072 
27354 


27636 
27918 


28 200 


f the Gallons of Beer or Ate i in any 
Number of ſolid Inches. 


Solid Gallons Solid Gallons Solid Gallons. 
Inches. Beer Inches. 
or Ale. 


Beer 
or Ale. 


68 


69 
70 


* 


72 


| 5 
ng Tables of Beer, Ale, &c. Chap. Iv 


H. A Table of Gallons of Wine in any Num- 
ber of ſolid Inches. 8 

Solid Gallons Solid Gallons Solid Gallons | 
Inches. Wine. Inches. Wine. Inches. Wine. C 


ws = vols , 
Vi... ns © 
—_ 4 $67 8 70 1 
VV 71 K 
13866 6 9009 39 16632 2 
1617 7 9240 40 16863 73 
1848 8 8471 41 170 74 MW" 
2079 9 9702 42 173275 75 1 
_— ”o 3 4 a 2 
| gr It 2 210164 - 434 17787 77 d 
2772 12 10395 45 18018 78 
3003 13 10626 46 18249 79 = 
ns 14 _ 10847 247 mn 30 
_ 15 T0 ¾ nu . FT. 
3696 16 11319 49 18942 82 | 1 
LR” 17 11490 40. 19973 83 FP 
—_ 1 1178; $1 as in | 
ms 19 12012 38 F085 85 6 
4620 20 12243 353 19866 8 |" 
4851 21 12474 54 20099 87 
5082 2 1 0 
35313 23 12936 $56 20559 89 0 
5544 24 13167 57 20790 90 zE 
gs 25 13399 356 ann; gf 
6006 26 13629 59 21252 92 ( 
6237 27 13860 60 21483 93 
6468 28 14091 61 21714 94 1 
6699 29 14322 62 219435 95 
6930 30 14553 63 22176 g6 | 
7161 31 14784 64 22407 97 ( 
7392 32 15015 65 22638 g8 1 
7623 33 15246 66 22866 99 
7854 34 15477 67 23100 100 ; 


ect. 1. To gange Veſſels, &c. 
Hae "SM 2-3; 

Contains the beſt Methods of Gau- 
| ging any Veſſel or Cask, &c. 
H W to gauge and inch any ſquare, 


— 


round or elliptical Veſſel, which is 
A not tapering, but of the ſame Di- 
menſions throughout. „ 
2. To gauge and inch ſquare, circular and 
elliptical Veſſels, which are tapering, or Fruſ- 
tums of Cones or Pyramids. 1. : 
' 3. How to gauge and inch a Copper, and al- 
low for the Crown, 5 
| 4. To gauge Casks which lie with their 
Axis parallel to the Horizon, four ſeveral 
Ways; and to find the Content when part full, 
or the Ullages, with Tables of the Segments 
of Circles, and a new Way to find the Content, 
without ſuch Tables. | off 
J. To gauge and inch Casks that ſtand on 
' one End; and a New Method to find the 
— of the Liquor therein, when part 
s 5 455 

6. A Table of Cylinders, and its Uſe in 
Gauging round or elliptical Veſſels. 
J. Of the Gauging of Malt in the Ciſtern, 
ET na” 


Having, in the third Chapter, laid ſo ſub- 
ſtantial a Foundation of Gauging, by Defini- 
tions of every Kind of Superficies and Solids, 


with Rules and Examples of their Meaſura- 
„ 2 RE. 


98 To gauge Veſſels, &c. Chap. v 
tion, I have, I hope, ſufficiently prepared th: 
diligent Reader for the underſtanding d 
what is here to follow; which is the whole 
Body of the Art of Gauging, | 


Prob. 1. To find the Content of a Voſſel i 
Gallons, i, has its Baſe ear ſquare, bin 
formezchat longer than broad, aud are tl 


33 


. Dr a n POLLY 
= F N 2 
FCC 


ſume from one End to the other, viz. 18 by 2; 
and the Depth = 24 Inches, as the FigurF 


abca, or Parallelepiped. 


Multiply the Length by the Breadth, and 
that Product by the Depth, (5c) (as taught 
Prop. 1. of Chap. IIL) then divide that Con 
tent by 282, and you have the Beer Gallons 
of the Veſſel 38.3 Gallons fere. 13 

But ſuppoſe this Veſſel is but very often 
part full, and I come and find it but 224 ot 
uc of Liquor = 20 Inches. 

[n this Caſe find the Area in Gallons, and 


keep a Note thereof, and multiply it by what 


you find the Depth to be at any time: So here 

it will be found to contain 31.914 Gallons of 

Beer, the Area being 1.5957, multiplied by 

20, the Depth. And you may make a Corr 
ES | wit 


k<s „ =» A 


— 
> > 
ec . 


| Se. I, To gauge a D de. 7 99 


with caſe, of its Content, at every Inch deep ; 
and then when you come, you have nothing 
to do but take the Depth of the Liquor, and 
look in your Table for the Content. 


Prob. 2. To gauge a round Veſſel or Cylin- 


Leer, ſuppoſe a be d, ache Diameter a b er 
cd is 25, Depth ad or be =24, 


Firlt find the Area at one End, as taught 


| Rule 10. of Sect. z. of Chap. LV. For, 


As 35995: to 1 Gallon 21 So is 623 (the 


| Square of 25) to 1.74 Gallons the Area, which 
multiply'd by the Depth 24, gives 4t. 77 Gal- 


lons the Content. 


And this Veſſol is inched, by only mulls: 


ing the Area i.74, by the ſeveral Inches that 


dhe Veſelis in Depth, and ſetting the ſeveral 


Products againſt the ſeveral Depths by which 
| you multiplied ; and then you have nothing to 
do, but when you come, take the Depth of the 
Liquor, and look in your Table, where you'll 


find the Content; which is. 15 caly, that it 


b would reflect on the Reader's Ability, (after 


all that has 1 J faid before:) To give Ex- 


ample, 


Prob. 3 . the Baſe d. c, Were an Elli 5 


F, :rhoſegreate Diameter a c were =2 5, and 


the ge 5h zamoter 19, Leigth 24, thro* 
which Dimenſion the ſaine Diameters are 


continued. For Anſwer ſay, 


As z 359. Nieto 1 2 So the puodudt of the 


| two Niameters 475 :, to 1. 323, the Area upon 
one Inch deep, which muſti ply'd by 24, gives 


31.752 Gallans of Beer or Ale, the Content. 


And, as was ſaid of the, laſt, if you cs ch 
the Arca 1.323 by the ſeveral Inches, t 


* 


ico To gauge a Pyramid, &c. Chap. V. 
your Veſlel is deep, it will give you a Tabl® 
to have recourſe to at any Time, for any 


Depth of Liquor that 2 may find; which 


E 
F 


is too plain to need an Example of Inching. 


Prob. 4. Zo gauge and inch a tapering Veſ. 
ſel; as ſuppoſe in the above Figure rsc dr, 
the Fruſtum of a Pyramid, whoſe lower Baſt 
75 the fame as under Prob. 1. = 18 broad, 
and 25 long; and admit the greater End be 
33 long and 26 broad, and the Depth a d or 
be = 24, whar is the Content of the «hole, 
and of every Inch of the Depth of the 
OOO SG i A 
(1.) Firſt for the Content of the whole, ac- 
cording to the Rule given for the Fruſtum of 
a Cone, Chap. III. SeR. 2. Prop. 4. 


23 „ 

5 . 1 
858 Area of the 450 = Area of the 
(greater Baſe. (leſſer Baſe 


So the Content of 9 is 54.72 Gallons. 
58 Tx 
* 8 multiply 
Extract the Root of 386 100 | (621 A Root. 
| 12) 261 858 FAreas, 
124) 1700 4509. 


——— 


"SE 1.)929 Sum. 
283) 15432.00 (54.72 Gal. ? 128643 | 
f 1332 (Beer. by 24 deep. 
S630. —— 5 

660 Content 15432 Inches. 

| | „ 


I 12 J 494 1.2417 19.492 


! Set. 1. To gauge a Pyramid, &. rot 
..) I ſhall now ſhew how many Gallons 
this Veſſel contains at any Number of Inches, 
in Depth of Liquor ; but ſhall firſt give this 


preparatory Scheme. 


Type preparatory Scheme or Table for Inching. 


th off Mean 1 , content of 
he Veſſe! menſionsar|Produdts || every6 | 
he Mid-ſ thoſe or Mean| Mean | Inches of 


le of Depths. Areas | Arens in | Depth. in 
very 6 N | 

Inches. Len. Bred.| Inches. | Gallons. | Gallons.- | 
21 | 32byz5 | 800 | 2.8368 | 17.9208 
15 30 23 | 690 2.4468 | 14.6808 | 
9 | 28 21 [ 588 | 2.0851 [12.5 106 


* 


— — 


Sum or Content of the Veſſel 54.7224 


1 ſhall next ſhew the making of theſe Co- 
lumns : And, Bs 
1, That next the Left-Hand is the Depth 


of the Veſſel of the firſt 65 Inches next the 


top of it, or an arithmetical Mean between 
18 and 243 as 15 is the Mean between 12 and 


18, 9 between 6 and 12, Oc. 


2. The ſecond Column is the Length and 
Breadth at thoſe Depths, which are beſt 
found by the Pen, not by an Inſtrument, as a 
great Man adviſes. I find them thus: 

As 24 : (the whole Depth of the Veſſel) 
js to 8 (the Difference between the Length 


at the Lop and Bottom) :: So is 21: to 75 


which added to 25 (the Length at the bot- 
tom) makes 32, the Length againſt 213 or ad- 


fed to 18, the Breadth at the Bottom, makes 


102 25 gauge a Pyramid. &e. Chap. V. 


25 the Breadth againſt 21 3 and ſo of the reſt 
of the Lengths and Breadths, For, 


As 24: 8:1 15: 5, more 25==30 the ined a at 
(15 deep. 
EY a ſo 9: 3, more 2 5228 againſt 9. 
and fo 3: 1, more 25 226 which is a- 
(̃gainſt 3, Sc. 
3. The third Column is the Products of the 
'Length multiplied by the Breadth, which 
Lands againſt it, as 3 * 25 is 800, Oc. 
4. The fourth een is the third di- 
vided by 282, and ſo in Gallons of Beer. 
i The fifch Column is the fourth multi- 
ied by 6; that is to ſay, every ſeveral Mean 
by 6, which Products muſt ' be the Content 
of every 6 Inches deep, and conſequently the 
Sum muſt be the Content of the whole Vel- 
ſel; as you ſee it is to a Nicety by what is 
ſhewed above. 


(3.) I ſhall now, by help of the ſeedith 
Column from the Robe Had of the Table 
Jaft foregoing, ſhew how to inch the Veſle| 
above, vis. r SCA, as it ſtands on the leer 
Baſe c4, of the Figure laſt above. 


Inches Content at 5 
deep of thoſe Inches Proof of the Work. 


the Veſſcl's deep Gal. as 2s you proceed. 
Liquor. Beer or Ale. 
24 54.7224 
x 2.8368 deduct pci * 6 
3 I (Inches. 
22 49.0488 17.0208 
66.2120 5 37. 70S proof. 


20 


Sect. 1. Fruſtum of a Pyramid inched. 103 
Inches Content at 


deep of thoſe Inches 
the Veſſel's deep Gal. as 


proof of the Work 
as you proceed, 


Liquor. Beeror Ale. 
29 43-3752 
19 40.5384 
18 937.7016 | > ab 
2.4468 deduct for the next 6, 
15 35-2545 ? 
16 32. 8080 1 
I 612 FP 
14 27.9144 23.0208 Proof. 
13 6 3 
12 -—U 
2.08 51 deduct for the next 6. 
11 20.9357 | | 
10 18.8 506 12. 5106 
9 16.765 5 10. 5102 Proof. 
8 14.6804 8 
7 12.5953 5 LY 
6 10.5102 „ 
1.751 deduct for the reſt. 
5 8.7585 80 
1 7.0068 
37+ lab 557 
* 3.5034 
1 8 1.7517 Proof being equal to the 
SW (laſt deducted Number, 
h (or Subducend. 


Note, The Way I 


prove every 6 Numbers 


that they are truely deducted, is, as in the firſt 
Example. I multiply the deducted Number 
buy 6, gives 17.0208, which deduct from the 


54-7224, and the reſt is equal to the laſt Num- 
ber 37.7016, which ſtands againſt 18. And ſo 
EN | You 


104 Fruſtum of a Pyramid inched. Chap. V. 
You will eaſily ſee that I deduct the firſt 
Mean Area from 54.7224, and from the Re- 
mainder, till I come to 18 Inches, and then [ 
deduct 244468, the ſecond Mean Area, til] 
I come to 12 Inches, and ſo proceed with the 
reit of the Mean Areas in the preparatory 
Table: And after I have dedudted the fourth 
Mean Area, that Number reſting proves all 
—_— Tx. 
(A4) An Example of Inching this Veſſel, if 
it ftoed on the greater Baſe ⁊ x, of Fig. a bx za. 
Inches deep Content Proof of the Work 
of Liquor. Gal. Beer. D⁊s you proceed. 


24 64.7224 1 
* 1.7517 deduct for 6 Inches of 


23 52.970) Depth. 
22 Nair ruin 
21 49.463 44.2122 Proof. 


20 47.7156 
45.9639 


19 
18 44-2122 3 
2.08 51 deduct for the next 6. 
WY: 24278 | 8 
16 40.0420 12.5106 
15 37.9569 31.7016 Proof. 
14 35-8718 
13 33.7867 
12 31.7016 > | 
2.4468 deduQ for the next 6. 
11 29.2548 i 
10 26.8080 14.6808 
9 24.3612 17.0208 Proof. 
8 21.9144 8 . 
Kee I 19.4576 | 
He. I 79.0208 „ 
2.8368 deduct for the reſt. 


5 14. 


e 


Inches —— 


3, 2 ** po 7 
9 * e 


2 by — — 2 


Sect. 1. Eutin of a Pyramid inched. Io5 £ 


Inches deep Content Proof of the Work 
| of Liquor. Gal. Beer. as you proceed. 
F 1 
4 11.3472 
1 8.5 104 
9 5-67 36 
1 2.8368 Proof the whole, W 
O 0. (the laſt deducted No. 


Prob. 5. To gauge and i inch a circular raper- 


ing Feſſel, which 15 the Fruſtum of a Cone. 


The Menſuration of a Solid in this Form, 


is ſhewed Prop. 4. of Sect. 2. of Chap. III. 
And ſuppoſe that a Veſſel landing on its 
greater Baſe, and that the Dimenſions are, 
Greater Diameter 70 Inches 2 Depth of the 
* Lefler Diameter 56 Veſlel 36 Inch. 


What is the Content of the whole, and at 


* every Inch of the Depth? 

By the preparatory Table following, the 
| whole is 399.48 5) Gallons, agreeing to leſs 
than a Toth of a Gallon, with the Method in 
| Prop. 4. laſt above quoted or referred £0 : 
This ſtanding on its greater Baſc. 


| The Preparatory Scheme or T: able for Toching 


JESS 1 el. 3 
* The Middle[Mean Dia-|Mcan Treas Tontent of 
8. of every 9 meters at ſat thoſe Dia- every 5 
FE Inches in ſthoſe Depths meters in | Inches of 
J v Depth. in Inches. Gal. Beer or] Depth in 
3 in le. |} Gallons. 
iſt, 9 31.5 57.75 | 9.2885 83-5965] _ 
zd. 9 22.5 61.25 | 10.4485 [ 94.0365 
zd. 9 13.5 | 64.75 | 11.6768 [105.0912 
Ath. » 68.25 | 12. 9735 [16.7615 
Sum or Content of the V eflcl = 399.4851 


P „ 


105 To gauge the Fruſtum of a Cone. Chap. VIS 
1. To make the firſt Column next the Left. Þ 
Hand, I deduct 4.5 Inches from 36, and there 
remains 31.5 = the Middle of the firſt 9 to- 
wards the Top; then I deduct 4.5 from 27, 
gives 22.5, the Middle of the ſecond 9 Inches; 
and from 18 and 9 leaves 13.5, and 4.5 the 
other Means. 
08 For the Diameters at thoſe Depths: 
„ | | $4 | | 
* 36, the whole Depth: is to 14 the Diffe- 
rence of the given Diameter :: So 31. 5: to 12.25, 
which deducted from the greater Diameter 
= 70, there reſts 57.75, the Diameter at the 
Middle of the firſt 9 Inches. And ſo is 22.5: 
to 8.75, which deduct from 70, there remains 
61-25 = the Diameter at the Middle of the 
ſecond 9 Inches, Oc. 7 
3. For the Areas in the third Column, 
from the Left-Hand : e 
As 359.05 : (the Square of the Gauge- 
Point) is to 1 Gallon :: So is 57.75 ſquared: 
to 9.2885 the Area at 31.5 Inches deep; a 
ſo are the reſt of the Areas found. | 
4+ Theſe mean Areas, multiply'd by 9 give 
the reſpective Contents at 9 Inches of Depth. 
And the Sum of theſe is the whole Content 
of the Veſſel as aſoreſaid: And what the Con- 
tent at every Inch deep is, follows. 5 
* Content at 5 | Po 
Inches thoſe Inches Proof of the Work, 
deep of deep in Gal. as you proceed. 
Liquor Beer or Ale. 
36 3994857 a. 
9.2885 deduct for the firſt 9 
35 390.1932 (Inches deep- 
34 350-9987. LA 1 


Inches 


Content at 


ect. 1. Zo gauge the Fraſtum of a Cone. 107 


Proof of the Work 
as you proceed. 


3.5965 
31 5.8892 Proof = 27 
9 


N deduct for the ſecond 9 


(Inches. 
940565 
221.8 32) Proof = 18 
(deep. 


11.6768 deduct for 8 chird 9 Inch. 


10 5. oo 2 


116.7615 Proof 9 


(deep. 


12.9735 deduct er the fourth 9 


thoſe Inches 
deep of deep in Gal. 
Liquor. Beer or Ale. 
33 371.6202 
32 362.331) 
31 353-0432 
30 3437547 
29 3344662 
28 325.1777 
27 315.8892 
26 305-4407 
25 294.9922 
24 284-5437 
23 274-0952 
22 - 263.6467 
21 253.1982 
20 242.7497 
19 232.3012 
9 220.7 
17 210.1759 
16 198.499 
15 186.8223 
14 175.1455 
13 163.4687 
12 151.7919 
11 1401751 
10 128.4383 
989 116. 761 5 
8 103.7880 
* 


= 90.8145 


(Inches. 


ö 9 77. 


- 


to3 Togange the Fruſtum of a Cone. Chap. V. 


Content at 


Inches . thoſe Inches Proof of the Work | 


deep of deep in Gal. as you proceed. 
Liquor. Beer or Ale. 3 


6 77.8410 116 7615 = = 
228 64.8675 116.7615 = 9 times 

4 51.5940 (1249735 
FS 38.9205 „ 

2 25.9470 KEEP 

* 12.9735 Proof of the whole the 

8 o. (laſt deducted Number. 


To find what ſome (improperly) call the Drip 
or Fall of a Tun; for there is no Fall of the 
Tun, but of the Bottom: So I think it more 
intelligible and pertinent to ſay, - 
© "To find the Content and inch any Tin 
avhoſe Bottom varieth, or hath a Reclination 


from a Parallel with the Surface of the Li. 


quor, as mp from mn, st, Cc. 


This having, in no Book of Gauging, been 
made plain, I ſhall endeavour here to do it 
by a Figure, and an Explanation, a prepara- 
tory Scheme, Rules, and an Example of 
inching the ſame. wall ec 
abpma is a Tun; ſuppoſe they are fixed 
and their Pofition (by Law) not to be altered, 
ſo that for the more Conveniencyiot cleaning 
them, the Bottom is made to reciine, as you 
ſee mp reclining from n; and there is 4 
Plug at p to take out, to let out the Waſh, 
and to be put in again. Here this Veſſel is 
the Fruſtum of a Cone, whoſe Depth 25 7 1s 


= 2) 


J . 4 Ao 95 4.495 4,0 tHiicn i 1th Po i. 


92 


Inches, „ 
is Far vs a, 5 
=18,an . 

p Sis lache EC- 5 
So that the 
Middle of 
every 5 Inch. -2C 
deep is at g 
, A a gk oy | 
, the Di- = 5; 
| ameters at 1 rr 2. 10 
| thoſe depths, 
ccc. areas in 
| this follow- 
ing prepara- 
tory Scheme. 


Sect. 1. 25 inch a ow, 6 6. 


harguagroemene! "TR 
ha : _ 2 


is at Diameters at Areas to Content of 
Middle Inches thoſe thoſe every 5 Inch. 
of the deep. Depths. Diameters. deep. 


iſt, 5 - 22.5 =17.5 - 2.8529 = = ==4+o2645 
2d. 5 17.5 16.5 -- 7582 3.791 
3d. 5-12.5 - 15. 6691 == 3.3455 
4the5 - 7.5 14.3 5856 — 2.928 
Sth.s - 2.5 13.5 0s 1-209 


Sum = the whole Content is = =1 5» 598 


nere tis . pg is little of Difficulty 


5 to the reclining Bottom; ſor I only multi- 
Ply dhe Mean Area  (fuppoſe at 470 ” 2. 5, 


210 To inch a Tun, &, Chap. V. 5 
or half of 5, and that Product gives 1.269, 
which will cover the Bottom, and is half the Þ 7 
Content of the lowermoſt 5 Inches of Depth, 
| ſuppoſing that o were the Bottom; for (n 
in) is half of (v2 on m,) if a Cylinder, by 
37.1 Euclid, and that Part is reduced to a 
Cylinder by the Mean Area. = 
Now, that this is the true Content of this 
Veſſel (a h mA) I prove by the Rule given 
Chap. III. Sect. 2. Prop. 4. 


For the Area to the Diam. a bis=. 9024 
© | top o is . 470 
Square Root of their Product =.65 1 7 


1 8 1 2.0248 8um. 

ich Sum multiplye 1 

a third of n n 
the Product is 16.8666; leſs 1.269 (which is 
as much as covers the Bottom of the Tun, 
and the Remainder is 15.5976, which is but 
ooo of an Inch leſs than the Content, in the 

_ aid Scheme-Method. It is inched thus: 


n ä e d T—T 
N . ** W er TTT Oe ASC R r : LAM ? 
— a 12 * * nn _— >: Es Io ins Ch ——v—vWWW SILLS Te nee 25 T7 9 * 8 — "x 6 
1 a 
Fahrer mS wr Pc ro wa, 


Depth 
Inches. Content. | 
25 „ 1 he 
8529 deduct = the Mean Arcs 
24 14.741177  - (next the Top. 
3 13.8922 Ss 0 
4380303 
21 12.1864 | 
20 11-3335 4 3 | 
-7582 deduQ == the fecond Mean 
19 100.5753 39 DR; F (Area. 
18 9.8171 


17 9. 


V. 


, 
e 


| 868. 3 inch @ Tun, &c, Ty; 


| -Depth | | 
Inches. Content. 
I 
16 8.3007 
15 143425 
0 6691 deduct = the third Mean 
14 6.58794 „ A (Area, 
13 6. 2043 N 3 ; 
12 3.4372 
11 4.8661 
189 an 
5856 "I the fourth Mean 
9 4.6845 (Area. | 
838. 
7 © © — 
6 1.5546 
5 1.269 which Ne covers the 


Bottom (np) at 5 Inches 
of the Depth (25 5) for 
Proof. 


Note once for all, That in Caſs the Sur- 


| face of the Liquor is covered with Yeſt or 

Froth, a round, Cc. Cork is put upon the End 
| of the Rule, 0 that the End ; 
| lower Side of the Cork; and that reſting on 
the Surface of the Liquor, the Inches up- 
ward are the dry Inches; which taken from 
the whole Depth, leaves the wet Inches, 
| _ which you have the Content as in the 
Tables. 


is even with the 


Note alſo, That the Depth is always to 
be taken perpendicularly, as 252, Oc. * 


not wen the Side as bp. 


Prob. 6. 


1172 27 inch 4 Tun, Kc. Chap. V. 


Prob. 6. To gauge and inch a Cooler, 
which is a Conical Veſſel, but the * are cl 
— and Sides regular. 


Greater Diameter of _ | . | 
greater Baſe as a 8 * = | 
Its Conjugate Diameter r 5 =109] a . 


Greater Diameter of the 8 5 
leſſer Baſe as 4x Ls 
Its Conjugate Diameter mn = 97 De th . F 


What is the -Content of this Cylindroida | 


Veſſel, and of every Inch? 2 Ly 

EE he Preparatory Scheme or Ti able for inchin 1 
the aw Veſſel. 

1 - Contene of i - 


Mean Ci - | Gallons {in Gallons 
Beer, | Beer. 
1 


a 
* 
F { 


27 2 | 
uares of M - r 
; E 7: rant — =. aer 
+ 


3 107 15122.6r1 | 42.1185 210.5925 4 
7 136 -- 103 | 14008. 39.014197 
130.67 9911293579136 0283] 180.1415 


. 
. 4, The 


Sect. 1. To inch a Tun, &c. = 
r, 1. The firſt Column towards the Left- Hand, 
- © ſhews that the Middle of the firſt five Inches 
next the Top, between 10 and 15 deep, is 
| 12.53 the Middle of the next 5 between 5 
and 10 is 7.5; and between 1 and 5 is 2.5. 
2. For the next Column, I firſt find the 
Means from Top to Bottom, againſt the ſaid 
Depths of the greater Diameters 144 and 128, 
the Difference of which being 16, to find 
the Means, I ſay, 1 | 
As 15: 16: 12.5: 13.3113 more 128 is 141. 3 
the firſt Mean, Oc. | 8 
And for the Means of the leſſer Diameters 
109 and 9), I ſay likewiſe, . | 
| As 15:12 :: 12.5: Io ; more 97 1s 107, the 
| firſt Mean: and fo of the reſt. | 
| 3. The Products of the greater and leſſer 
| _ as of 141.37, and 107, gives I5122.67, 
' 4. Thoſe Squares of Diameters divided 
by 359.05 give the reſpective Mean Areas. 
And, 8 5 5 
5. Thoſe Mean Areas, multiply'd by 5, pro- 
duce the Contents in the fifth Column. 


Table of the Content of every Inch Deep of 
5 N the laſt Veſjel. oe 
Content at 2 55 5 
Inches thoſe Inches Proof of the Work 
deep of deep in Gal. as you proceed. 
Liquor. Beer or Ale. 1 


15 385.804 5 
442.1185 deduct 210.5923 
ee, 375-2115 Proof. 


13 301.5670 


12 439.4485 11 


14 To inch a Tun, e. * * 


| Content at 
Inches thoſe Inches Proof of the Work. 
deep of deep in Gal. as you proceed. 
Liquor Beer or Ale. 
„ 
10 75-2115 
* 0140 deduct 
9 336.1975 
8 297.1835 195.07 
7 258.1695 5 Es Proof, 
1 
5 180.1415 
36.0283 deduct 
4 144·1132 
3 188.0849 
2 72.0563 
= 36.0283 equal to ahe Sum dedud- 
2 o. ed, which proves the 
Whole. 


Example 2. To gauge and inch an Elli ptica! 


but Conical Tun. 


| 1 
Whoſe Tranſverſe 3 ſe 
are, at the Top = 2 
- at the Bottom 100 
Conjugate Diametersat the Top 96 
at the Bottom 90 
And the Depth is = 24 Inches. 


iſt, To find the Diameters in the Middle 
of every four Inches of Depth, 1 do thus: 

Firſt, for the mean Tranſverſe Diameters a- 

o2inſt 22, the Middle of the firſt four Inches 
next the TP of the Veſſel ; I lay, 


" As 


1 * 


. 


gect. 1. To inch a Tun, & 113 


As 24, the whole Depth: to 10, the Difference 
of Diameters : So is 22: to 9.1671, Which ad- 
ded to the Bottom Diameter gives 109.1671 
the true Mean againſt 22. Or if it be deduQ- 
ed from the Diameter at the Top, it gives 
the Mean Tranſverſe Diameter againit 2; 
and ſo of all the reſt of theſe, and of the 
Mean Conjugate Diameters. 


a2dly. For che Mean Areas to theſe Diame- 


ters; for Example, againſt 22 Inches deep: 
I multiply the two Means together, and divide 

| the Product by 359.95 = the Square of the 
Gauge Point for an Ale or Beer Gallon. I will 
give an Example of the Operation, that the 
Reader may ſce how the repeating Digits are 
managed, agreeable to what is taught before 
in Decimals; a Way not much known. | 


109.1671 wn 
95.5 359.05) 1042 5. 4161 (29.06 
mT 85 324441 the firſt 


Bu 5458311 129666 Mean A- 
3458371 5 219516 rea, Oc. 
9824971 8 | 40866 

10425. 41671 


:dly, Each Mean Area, multiply'd by 4, 


gives the Products next the Right-Hand ; the 


Sum whereof is the Content of the Tun = 
” Sum of the Mean Areas multiplied 
Y 4+ „ 


An Exampie of what is ſaid, is as follows. 


| Q 2 4 Depth 


. 
. 


"7 To inch a Tun, &c. Chap. V. 


c 
| Mean Mean Mean Content of 
Depth Tranſverſe Conjugat Areas in every 4 Inch, 
Inch. Diameters. Diameters. Gall. deep. 


22 — 109.1611 —95.—29.0361— 116.1444 

18— 107.5 —94.5—28.2934— 113.1736 

14— 105. 831i —93.5— 27.56 — 110.24 

10— 104. 1611 — 92.—26.8358— 107.3432 

6— 102.5 —91.5— 26.121 104.484 
110.831 — 90. —25 415 — 101.662 
Sums Total = 163.2618 653.0472 


At1thly, From this preparatory Scheme I find 
the Content of every Inch deep of Liquid, as in 
the following Table, by deducting the firſt 
Mean Area from the whole Content, and again 
from the Remainder, c. to 20: And the ſecond 
Mean Area = 28.2934, from the Content a- 
gainſt 20 Inches deep, Ec. down to 16, from 
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q the Content againſt which I deduct the third 
5 Mean Area, Cc. And the laſt Content againſt 
3 I, being = the laſt Mean Area, proves the 
by whole to be duly calculated, which appears uh 
Fl be ſo in every reſpect: And b L3 
Every Inch deep contains thus. 
Inches Ale or Beer] Inches Ale or Beer iſ ( 
deep. Gallons. | deep. Gallons. 
L224 {0 HO472 Ty. + 452 022 
23 | 6240111 16 423.7292 
22 594.975 1 398.1692 
21 565.9389 | 14 268.6092 
2.5 536-9025 13 341.0492 
19 509.6094 12 313.4892 
18 480.316 11 286.6534 
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Inches Ale or Beer | Inches Ale or Beer 
deep. Gallons. deep. Gallons. 

10 2598176 5 125.783 

9 232.9818 41ͤ˙ 1 

8 206.145 3 - = 0 

7 _ ous 2 50.831 
5 153. „ 25. 4155 
A general, but 640 and uſeful Ruls as to the 
Depth. 
lf the Depth be any Inch. deep. G 
| Number of 1cths of I6 423-7292 
| Inches more than as in 15 396.1692 


the Table : As ſuppoſe difference. 27.56 
15.6 deep; then I take a tcth of = 5:73 
the Difference between 1 

| tze Contents againſt Produ 2a ks 
bn and 15, and multi- 15˙6 3.70 | 
| ply a 10th thereof by 


6, and adding the Product = 16.536 to the 


| Content againit 15 = 396.1692, the Sum is 
| the true Content for the Depth 15.6, vlg. 
412.7052, 88 by the Operation in the Margin. 


Prob. 7. To find the Content * and inch a 
Copper, and how 70 Sage aud allow for the 


Ci 


118 To gauge and inch a Copper. Chap. v. 
1. The neceſſary Dimenſions to be taken are 


| ace the greateſt Diameter = 120 
9m h̊ the Diameter at the Crown's Top =95.4 
2 k i the Diameter at the Botrom 89 6 
b a the greateſt Depth =48,4 
m the Depth to the Crown ==40. 
mk==baleiscm ths TRIER of — EP nn g 
Crown, ——— Me 
2. We will give en reparatory Table for 
inching (and which exhibits the Content 5 
the Copper) from the Crown * 
ace mod, vir. 


-- The Preparatory Scheme or Table for inci 
| = the Copper 


CI Middle Diamerers Mean Areas | Content of 
lof every 8| at thoſe | to thoſe every 8 
Inch. deep. Depths. | Diameters. | Inch. Gal. 


36 117-54 | 38.478 307.824 


28 112.02 35.324 282.592 
| 20 197-7 J 32.305 258.44 
i | 22 102-78 | 29.421 235.368 
„ 213.376 | 


L ²˙¹  —————, Com 


Sum = Content to the Crown = 12 97.6 
Gallons that cover the Crown = 105.981 


— 


— — 


8 C = 
2 — . ont of the whole &= 1403. 581 0 1 


3. Having thus found the Content from the 
Crown upward, as (acehmoa) to be 1297.6 
_ Gallons, I ſhall next ſhew how 

To find the Contont from the Crown down- 
Ward * he Crown ) as om h. ikno. 


* 2 | The 


gect. 1. To gauge and inch a Copper. 119 
The Diameter o 95.4 
added to that 2 K 1 $9.6 
the Sum is — — 185. 
half of which is 92.5 Gallons, 
wunoſe Area is — — — 23.83 
which multiply by the Depth 2k = 8-4 
gives the Content of 0 2 þi kno==200.172 
4. For the Content of the Crown, 1 
(which muſt be deducted from 
| this laſt) | 
| 1. If it be taken as the Seg- 
ment of a Sphere; the Diameter 
| of the Segment a ki = 89.6, Al- 
titude k = 8.4: And by the 
Nule Chap. III. Prop.). of Sect. 2. 
the Altitude of the greater Seg- 
ment is = 955. 73; the Area of 
the Segment == 22. 3623; which 
being multiplied by the ſaid 8.4, 
gives 187.8408, Which multipli- 
ed by half the Altitude of the 
greater Segment, more a 6th of 
that of the leſſer = 479.265, 
gives 9002 5. 521; and that di- 
vided by the ſaid 955.73 gives 5 
94-191, and there reſts ded. ga. t r the 
the Gallons that cover Crown 
the Crown — — = 105.981 


5. This laſt Way I have ſhewn, becauſe it 
e |» certainly an accurate Method of finding 
; the Content of the Crown; and therefore it 
may ſatisfy the Reader that the following- 

| Rule, giving ſo very near the ſame Quantity, 

8a genuine one, that may ſafely be uſed, and 
„ [very much leſs operoſe. 2% Rate is, wy 

= Multi- 


Nultiply the Area 22.359 (which is that t 


the Diameter of the Baſe of the Crown 
ik u) by nalf the Altitude 92k =4.2 3 and the 


Product is 93.9 = the Content of the Crown, 
as b. fore, within 29 hundreds of a Gallon. © 
The abovetaid Content that covers the Crown, 


being added to that of the Copper, from the 


Crown upward, is the Content of the whole 


Copper, as you ſes before 1403. 581 Galions, 
*Tis inched thus. 


Depth Depth | 
ſin Lig.] Content || inLiq. | Content 
above in Gallons || above [in Gallons 
the Beer or the | Beer or 
Crown. | Ale. J]{|Crown. Ale. 
40 1297.6 20 [577.964 
38.478]] 19 [| 545-659 
39 1259.122 18 513.354 
38 1220. 644 17 481.049 
37 | 1182.166ſ] 16 448.744 
36 | 1143.688]] IJ 29424 
7 [3n05.31-. 15 419.323 
34 | 1066.732 14 | 389.902 | 
33 1028.254 13 4 
32 {| 989.776 12 {| 331.06 |Gal. cover. 
- 357.3244] 11 | 301.639 the Crown! 
3 | | 95445211 10 4272218 105.981 | | 
39 | 919.1281] 'g9 ! 242.797 | 
29 ][ 833.804 6. 1$33.3576 
28 | 848.48 „„ 3 
27 813.156 7 | 186.704 
26 777.832 6 | 160.032 
25 | 742.508 [ F [133.35 | 
24 707. 18444. 4 1106.688 
32.305] "A 80.015 | 
23 | 674.879 2 | 5$3:34+ 5 
22 642.574 I 26.672 
21 | 610.269 | | | 
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Sect. 2. To gauge 4 Sp heroid. „ 

The Uſe of this Table. Admit the Officer 
comes and finds in the Copper, 19 Inches 
deep of Liquor, from 
the Top of the Crown, Gallons. 


| againſt that ſtands — 545-659 | 
| To which add what —_— My 8 ac 7 


the Crown - _—_— 


: pe. me * 


The Sum is the Li ber 5 3 3 
in the Copper 1 ©=6 51.64 Gal. 


Done with abundance of Eaſe and Expedition, 


by this Table, which is made from the Pre- 


paratory Table preceding: The ſeveral Sums 
deducted, being the Numbers in the Column 
of Mean Areas, found to the ſeveral Diame- 
ters in the ſecond Column, which are taken 


at the ſeveral Depths in the Middle of every 


8 Inches, as mentioned in the firit Column 

toward the Left-Hand. 
Seck. 2. The Gauging of Casks. 

Have, in the laſt Section above, ſhew'd 


how to gauge and inch all manner of open 


| Veſſels, in a Method, which I take to be 


much more ample and uſeful, than is any 
where exhibited : And I am now to ſhew the 
young Officer how to gauge Casks, whether 
intirely full, or only in part ſo. Theſe Casks 
are commonly taken for the Middle Fruſtum 

of a Spheroid, the Menſuration of which is 
ſhewed Chap. III. Sect. 2. Prop. 8. which 

Fruſtum is repreſented by the Figure 


E:bcna, Part of the Spheroid o mc 


20, which is generated by the * 
9 x 


E 
- 
2 
H 
4s 
2 
* 
* 
— 
of 
I 
* 
-F 
*B 
4 Y 
— 
5 
* 
* 
6 
£ 
7 
» 
2 1 
1 
8 
74 
o 
- 
* 
[7 
Ls 
* x4 
4 
» 
* TS 
9 
ts 1 
* 
n Is 
4 
. 
5 . 
S 
4 0 
* {8 
i 8 
+ ih 
; 
a 


* 
js 
i5 


A” 


— 
— 


mary ſkew wh, 
"= hugs; 


e 
- _ « — — wb N — 


- » FT bd 


1 — = — 
CES a aa ripe "Xx 


A es 
— 


— 


8 *, . 
3 r * k 
PRop r — 
= err: rr 


74> "6g 


2122, To gauge Casks, Chap. V, 


of the Semi-Ellipfis o 75,2 ho round its 


| Latus Tranſverſum or 51. ER. 


Prob. 1. Admit the b 40 
ter e be Inches — — _ 

8 Head Diameter þ c 28 
Length of the Cask 75 = 52 

What is the Content of this Cask? 

Rule 1. Multiply the Difference of the Di- 
ameters (12) by.; add the Product 8.4 to 
the Head Diameter, gives 36.4, the Mean 
Diameter, whoſe Area 3.5907, multiplied 


by the Length 52, gives 191.91 the Content. 


Rule 2. Another Rule to do this, is, 


To the double Square of the Bung &= 2200 


Diameter 
Add the Square of the Head Diam. = 79 


——A a. 
ultiply that Sum by 52, the Cask's 2, 
Length, and the Product is — 8 meren 
Which divide by 1677, and the 8 192.356 


Which 


Quote is Gallons, 


Sect. 23 To gauge Casks. © 123 


Which is more than the firſt Method by. 446 
of a Gallon. | 1 e 
But if inſtead of multiplying by .7 (as by 


| the old Rule) you had done it by .70342, it 


would have agreed with the other Rules. 


Rule 3. Another Rule is, 5 
To the Sum and Half Sum of the Squares 
of the Diameters, add half the Difference of 
thoſe Squares; multiply that Sum by the 


Cask's Length, and divide the Pro ſuct by 


1077, gives the Anſwer. SE 


Bung 40, its Square — - 
At the Head 28, its Square 784 


ä 


„ Half that Sum =1 192 
Difference of the e RS 

816, half that „ 
Which multiplied by the 2 2 

Length 4 gives . : 20716 
I, en $9 wares 


Rule 4. A fourth Rule to find the Quantity 
of Liquor in this Cask, 1s, 2 
To the double Square of the Diameter at 


the Bung, add the Square of the Diameter 
at the Head; multiply a third of that Sum 
by the Length of the Cask; and divide that 


Product by the common Diviſor or Square of 


the Gauge-Voint 359, and the Quote is the 
Anſwer, as in the two laſt Rules, 
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—_ To gauge Casks. Chap. V. 


8 Example. 
Double Square of the Bung 320 
add the Sq. of the Head Diam. 784 
Sum 3984 
a Third of that 1328 
Multiply by 52 


Which divide by 359) 69956 (192.3 56 
and the Quotient is 192.356 3315 
Gallons as before. 846 
+ & 5 1280 
2030 
2450 


Rule 5. Another Fay is (for ſuch as would 
rather multiply than divide) To the double 
Square of the Bung add the Square of the 
Head, then multiply that Sum by .oc09285, 
and that Product by the Length 52, and you 
have the Anſwer =192.35548, as before to 
the .c2052 of a Gallon, cr 18556 Part of a 
Pint. 5 
5. But there are, it may be, ſome Sorts 
of Casks, which have leſs Curvature than the 
ſaid Midd ie Fruſtum of a Spheroid : And, 

2dly, Others which have but little Curva- 
ture ; and A | | | 

zd Kind which have no Curvature in the 
Staves, and arc either the Middle Fruſtum 
of two Cones, having but one common Baſe, 
which 1s the Area to the Bung Diameter. 

athly, Orelfe a Cylinder whoſe Diameter 
3s that of the Head of the Cask. | : 


7. It 


e 


c ˙ ooo” 


Sect. 2. Explanation of Lines in a Circle. 12 
7. It is cafy to get three Inſtruments, ha- 
ving different Degrees of Curvature, anſwer- 
ing to the three Casks deſcribed above, by 
applying of which you may know the Curva- 
ture, and conſequently which of the follow- 
ing Rules to make uſe of. I „ 
Iſt, For the Spheroid, by the laſt Rules, 
the Content is 192.3 56 Gallons. ps, 
| 2d, For a Cask having leſs Curvature, of 
the ſame Dimenſions at the Bung, Head and 
Length ; proceed to find the Content as under 
the zd Rule above: but inſtead of adding 
half the Difference of the Squares, add three 
Tenths of the whole Difference, vis. 244.8, 
and multiply that Sum = 3820.8 by the 
| Length, gives 198681.6, which divided by 
1077 quotes 184.476 Gallons the Content. 
za, For a Cask of the ſame Dimenſions 
at the Bung, Head and Length, but having 
little Curvature; proceed as under Rule 3. 
above, but only, inſtead of Halt, add one 
Tenth of the Difference of the Squares, and 
you'll find the Content 176.597 Gallons. 
4th, If a Cask of the ſame Dimenfiors at 
the Bung, Head and Length, have no Curva- 
ture of its Staves; the Rule to gauge this, 
is, from the Sum and Halt Sum of the Squares 
of the Bung and Head Diameters (in theſe 
Dimenſions 3576) deduct half the Square of 
the Difference of the Diameters (752), the 
Remainder (3504), multiplied by the Length 
(52), and the Product being divided by 1077, 
gives the Content (169.181 Gallons.) Cs 
8. By the Operations aboye, it appears that 
a Cask of the Nimenfions, 40 Bung Diameter, 
bs | „ 28 


126 Explanation of Lines iu a Circle. Chap, V. 


| 8 

28 = Head Diameter, and 52 Inches long, _ 

will contain, . | ; 

N > - SGlallons. fl © 

4 If it be the Middle Fruſtum of 5 193.396 / 

aÞ Spheroid, | 1 : 

: If ſomewhat leſs in Curvature — 1844 
3 If the Staves have little Curvature = 176.59! 

. If no Curvature, it would contain = 169.181 | 

4 If the Cask were a Cylinder of the 
. ſame Length (52), and Diameter 5 Y 
7 that of the Head, which in the( 2713-56 F 


r 


Example above is 28 Inches, 


Which Contents will be found very neceſſary 
to be exhibited, when we come to ſhew how 
to find the Ullage of a Cask that lieth in the 
Pofition of that above, with its Bung Diame- 8 
ter, &c. perpendicular to the Horizon. 

9. Becauſe in the next, c. Rules, the 
Words, verſed Sine and Segment are uſed, | 
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4 ſhall therefore explain the Lines in and Part 
H of a Circle. iſt, For the 
+ 5 Lines; ab 1s 
v the Diameter, 
5 ac the Se- 
4 mi -Diameter 
3 or Radius, a4 
4 bna the Pe. 
4 riphery, Am- 
A bit, or Circum- 


ference; 75a 
Chord Line; 
(on) a verſed 

'+ GE. + 
2d, For the 
Parts; a Aa 
= the 


gect. 2. Explanation of Lines in a Circle. 12 
the Semi-Circle, acua a Quadrant or 4th 
of a Circle, esu a Sector of the Circle, 
105427 a Segment of the Circle. Theſe are 
all that are neceſſary to be mentioned here. 
A Table follows to help us to find the Quan- 
tity of Liquor in a Cask (as the laſt above) 
when Part is drawn out of it, or the Ullage, 
or what it wants of being full. 
The following Table, for its great Uſe 


(which, and its Calculation I have ſhewn) 
| hath been inſerted in all Books of Gauging, 


for theſe 50 Years paſt, and tis ſaid to have 


been the Contrivance of one Monſieur Hans. 


A Table of the Areas of Segments of a Cir- 
cle, zwhoſe Circumferencè is 3.5449077, Area 


r, and Diameter = 1.1283792, divided 


into 100 equal Parts. Carefully examined 


and corrected per E. H. 


Verſed | Areas of ; Verſed , Areas of 
Sines. Segments. sines. Segments. 
1 0017 16 1033 
2 .0048 +87- + ann 
'$ 0087 1 1224 
2 0134 [BY 1323 
5 0187 200 „ 
6 0245 21 1527 
7 968 22 1631 
8 „ 
9 | 0446 24 | 1845 
_"__ OJ20 13 5 F .I9993. 
1) „ 46 2066 
12 80 27 0 
13 „ee 
14 „„ «2407 - 
15* - n | 30 2523 


31 


f 


128 Areas of Segments of a Circle. Chap. V8 


| Verſed | Areas of || Verſed | Areas of | 
Sines. | Segments. Sines, Segments.“ WK 7 
31 +2640 66 7002 
32 2759 6 „7122 $ 
3 2878 68 7241 I 
34 2998 || 69 | +7360 k 
„ H: 
36 +3241 7593 t 
37 | 3364 72 | +7706 
38 3487 73 7822 i 
39 36¹¹ 74 2934 a 
40 3735 75 85 | 
41 3860 6 4.50155 1 
| 42 3986 77 | 88263 A 
43 4112 78 $369 1 
| 44 4238 || 79 | +3473 
„ 4364 || Bo 8576 
46 4491 81 8677 ä 
47 4618 82 8776 
48 4745 83 8873 
49 [4873 84 8967 
50 500 85 9059 
51 $327 34 9149 
52 5255 87 J +9236 
53 90s | 88 { +9320 
1:54 | 5599 89 | +9402 
55 5636 90 9480 
56 762 91 9554 
57 5888 92 9625 
58 6014 93 9692 
59 6140 94 9755 
265 95 9813 
61 6389 96 9866 
62 6513 97 9913 
ae 
64 6759 99 9983 
65 6881 > 


gect. 2. Tofind the Ullage of Casks, Sc. 129 


Prob. 2. The Uſe of this 7. able, to find the 
Ullage Ma Cask, or Liquor remaining. 


Admit I come to the Cask above, and find 
it 15 Inches wet, (as that the Liquor comes 
up to the Line xy, Fig. E.) to know what 
Number of Gallons are contained in the Cask, 
this is the Rule, 

iſt, I ſay, as 40, the Bung Diameter, is: to 
| 15, the wet Inches : S0 is 1: to I. Is the 
verſed Sine (whoſe Area of Segment, by the 
Table is 3425.) es „„ 

2dly, As 1: to 192.356, the Content:: So 
| is 3425: to 65.882 Gallons in the Cask, being 
the Fruſtum of a Spheroid. 
zaly, And the wet Inches being the ſame, 

the verſed Sine and Area of the Segment 
are the ſame for the Casks of leſs Curvature : 
Therafore,- = .-- . 1 

As 1 : to 184.456 :: So is the Segment. 3425: 
to 63.183 Gallons. | pn, 

Athly, As 1: to 176.597 :: 80 is 3425 : to 
60.484 Gallons. 1 pos 
 5thly, And as 1: to 169.181 :: 80 3425: 
to 57.944 Gallons ; ſo that the wet Inches, be- 
ing 15 in cach Cask, there remains, 
| Gallons, 
In the Spheroid's middle Fruſtum 65.882 
In the Cask of leſs Curvature 63.183 
In the Cask of little Curvature 60.454 
And in the Cask cf no Curvature 57.949 


And if you wwonld know the Ullage of each 
Cask ; divide the dry Inches by the Bung Dia- 
meter, gives the verſed Sine; the Area of the 
Segment to which, multiplicd by the Coney 

. co ot 


130 To find the Ullage of Casks, &c. Chap. V. 


of the Cask, gives the Ullage, or what ſuch 
Cask wants of being ſull. 5 

As ſuppoſe, in the Middle Fruſtum of a 
Spheroid, | find 25 dry Inches; that divided 
by the Bung Diameter, gives 621; the Area 
ot the Segment to which is = .6574, Which 
multiplied by the Content 192.356, produceth 
Gallons 126.474, the Ullage or what the Cask 
wants of being full. „ 

But Note, That the verſed Sine being 6: 
and a half, I therefore add half the Diffe- 
rence between . 6513 (the verſed Sine of 62) 
and 6536 (the verſed Sine of 63) which halt 
Difference 61, more 6513, gives .65 74, Which 
I take for the verſed Sine: And this is always 
to be minded, or elſe your Calculations will 
fall ſhort, 


ic. A double Proof that this Way of finding 
the Ullage and what remains in a Cask, if 
it be the Middle Fruſtum of Spheroid, is true; 
4 it has been denied by ſome Men of ſome 
C16. 5 | 


1{t Way-ſhall be by the Mean Diameter of | 
the Spheroid, which is found by multiplying 
the Differerence of the Diameters by . 0342, 
and adding the Product to the Head Diame- 
ter, gives 36.44104 == the Mean Diameter. 

I come and find at the Bung Diameter 15 
wet Inches; which Bung Diameter being 
3.559 more than the ſaid Mean: I ſay, if 40, 
the Bung Diameter, do abate 3.559, what 
mult the 15 wet Inches abate? Anſwer, 1.3346, 
Which therefore deduct from the x5, and 
there reſts 13.6654, which I divide q the 

| | | ean 
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dect. 2. To find the Ullage of a Cask, de. 12 E 


Mean Diameter 36.441, and the Quote is 
37x the verſed Sine, as in the common Way; 


whoſe Segment, as taught above, being. 3425, 


if multiplied in the Content. 192.356, gives 
65.882, the Liquor remaining in the Cask; 
jo 95 ſame as by the Method uſually prac- 
tlled. | 

2. A ſecond Rule to prove the Truth of 
the Way, always uſed in finding the Ullage 
and Liquor remaining in a Cask, is in the 


| Examples of the Uſe of the Table above, 


where the Liquor found in the Middle Fruſ- 
tum of a Spheroid, being upon 
15 wet Inches — 65.882wet 


And upon the Complement 
thereof, 7. e. 25 Inches ary, =126.474 dry 
the Ullage being — 
The Sum is the Content of the whole 192.356 as 
is manifeſt by the four firſt Rules WE 


| of Cask-gauging. 


3. Athird Way to find the Ullage of a Cask, 
or (in the Example following) the Quantity 
of Liquor remaining therein, after a new 
Method, (as the former May laſt above 1s) 


bnt <eithout the Table of Segments; <ehich 


ail alſo be a Rule how to calculate that 


| Table. 


Suppoſe the ſame Cask and Dimenſions as 
before, | 8 | ; ? 0 
Fig. E. Bung Diameter - =40=eb 
above. Head Diameter - = 28==bc. 
Length of the Cask = 52 =rs 

Wet Inches of the Bung Diameter y =uKk 
1 — Mean 
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e 


Mean Diamet. found as above 36.441 DN 
Wet Inches of the Mean Dia- 
meter, by the Rule above 


1. I take 1 the Mean Diameter from a 
Diagonal Scale, and with that Extent of the 


Com paſſes, deſcribe a Circle (Pn dur 


in Fig. F. above) which repreſents the End 
of the Cask, when reduced to a Cylinder. 

2. Fzom the ſame Diagonal Scale 1 take 
13-66, and ſet from 72 too. | 
3. Thro's I draw a Line paralle] to the 
Diameter 4 b, as the Chord Line ys; and 
where that Line cuts the Ambit, I draw rc 


and cs. 1 
4. With a Line of Chords, Ec. I take the 
Angle at c, viz. 7cs, which I find 1 50.5 De- 


grees, which is the Arc of the Sector, as 


FMSCT 


F. The next Thing, in order to find the 
Area of the Sector rcsnr, is to convert the 


159.5 Degrees into Inches; in order to which 


I ſee what the Circumterence to the Mean 


Diameter 36.441 is, Which I find 114.9146 


Then I ſay, 
As 360, the Degrees in a Circle, is : to 


2114-9146, the Inches of my Circumference, 


as abeveſaid :: So is 150. 5, the ſaid Angle of 


the Sc tor: to 48.c426 Inches =-the faid 


Arc yu. 455 | | 
6. I multiply a 4th of that, = 12.01015, 


by the Mean Diameter 436.441, and the Pro- 


duct is 437.6618 Inches in the Sector. 


5 I3.6654=2, 
Half the Mean Diameter - - IS. 2202 


Then 


dect. 2. 20 find the Liquor remaining, &c. | 33 


Then for the Content of the Triangle in 
the Sector, as rcsor, which muſt be de- 
ducted: Ls Boe © 
7. By the 4741 Euclid, the Square of half 
the Mean Diameter, 18.22==cr; =331.9684, 
leſs the Square of co = 4.555, (which is c 
leſs (o ) or the Semi-Diameter, leſs the wet 
Inches of the Mean Circle) which Square is 
20.748, there reſteth 311.22 3 whoſe Square 


Root is 17,64 = the Semi-Chord r o. 


8. This 17.64, multiplied by 4.555 co, 
produceth $0.3502 = the Area of the Trian- 
ole 3 which deducted from the Area of the 
Sector = 437-66187, there reſteth 357.31167 
=the Area of the Segment ro5s77 in Inches, 
which divide by 282, gives 1.26706 = the 
Area in Gallons. | „„ 

9. Multiply that Area by 52 S the Length 
of the Cask, and it produceth 65. 88712, the 
Liquor contained in the Cask; the ſame as by 
the other two Ways above, within about 
005 Parts of a Gallon. 

And tho' this be not ſo ſhort as the Me- 
thods I have ſhew'd above, yet there are 
theſe two Advantages by the Example. iſt, 
To inſtruct the Learner how to meaſure the 
Segment of a Circle in Feet and Inches ; and, 
:dly, He is here ſhewed how to calculate the 


common Table of the Areas of Segments, 


by only having regard to the Difference in 
Dimenfions. , LE: 
And thus I have given the Reader a greater 
Variety of Rules concerning this moſt dit- 
ficult Part of gauging a Cask and its Parts, 
than is elſewhere publiſhed ; and ſhall 8 
hs N a 
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add ſomething new, as to Casks ſtanding on 
one End, by and by. „ 


4. But the moſt eaſy Rule to find a tabulay 
Number in the foregoing Table, or Area of a 
Segment to any verſed Sine, is this | 

1. Conſider that the Areas of Sectors and 
the Triangles therein, and conſequently the 
Segment, are the eaſieſt found from the Cir- 

cle, whoſe Diameter is 2, which I ſhall there. 
fore make uſe of; and ſhall, ſecondly, ſhew 
how the Segments of that are reduced to 
thoſe in the Table. / 
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2. Next Thing is, to take 60 Degrees be- 
tween your Compaſſes, from a good Line of 
Chords (the larger the Radius is, the better) 
and deſcribe the Circle as you ſee here. | 
+ 2. Then 


oY 


wy 
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3. Then divide the Radius cs into 100 


parts, and ſet off 40 (ſuppoſe the verſed Sine 


whoſe Segment you would know) from to v, 
and draw the Chord Line au b. Then with 
go Degrees between your Compaſles, ſet one 
Foot in b, and the other will extend to 2 
and taking a n between your Compaſſes, ap- 
plying that to your Line of Chords, you'll 
tind it 16 Degrees 18 Min. which added to 
90, gives 106” 18'=the Angle ach, or at 
c; Half of which is 53® 9, the Angle acs, 
or Half the Angle at Cc. | 
4- The next Thing is, to convert this Arc 
ans into Inches, and (the “ being . 15 of 
a Degree) to get thoſe Inches, I ſay, 
As 360, the Degrees in the whole Circle 
is: to 6.2831852, the whole Circumference 
in Inches :: So is this Arc 4S=53.159 : to 
927642895 Inches in as, which is alſo the 
Area of the Sector ach 52; from the Rules 
iven before for meaſuring the Parts of a Cir- 


cle, Chap. III. Sect. r. Prop. 10. 


The next Steps are, to find the Area of 


| the Triangle acba; to deduct it, in order 


to which, WE! 
5. I ſay, the Semi-Diameter cs = r, leſs 


the verſed Sine vs =40 Parts, leaves the 


Complement = cv = 69 Parts, 

6. By the 4. 1 Euclid, the Square of x 
Da c, leis the Square of vc = co. 3600, 
leaves .6400, whoſe dquare Root .8o is the 
Semi-Chord a v. 1. 

7. Multiply that .So by co = so, gives 
4800 the Area of the Triangle ach a. 


8. Deduct that from the Area of the Sector 


=. 927642895, and the Remainder is the 
_ Area 
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Area of the Segment = abs@ =.44164 
2895. 8 
Circle whoſe Diameter is 2; to find the Area 
of that of the ſame Segment in the Table, 


fay, 
As 3.1415926 =the Area of a Circle whoſe 


Diameter is 2, is: to. 447642895, the Area of 


the Segment found :: So is 1, the Area of the 
Circle for which the Table of Segments is 
made: to .1424, the true Segment in the 
Table, anſwering to 20. | | 


10. For as in the former Circle, from 


whence the Calculations were made, the 


verſed Sine was 40; ſo in the ſecond, or that 


whence the Tables are made, it is but 20; 


becauſe Radius in the former Circle was di- 


vided into 100 equal Parts, 40 of which was 
the verſed Sine propoſed i So in Proportion the 
Radius of the ſecond Circle, being but divided 
into 50 Parts, the verſed Sine muſt be but 20. 


Thus, 
{| AS co: 40 :: 50: 20. 


And whatſoever verſed Sine in the Table 
u would find the Segment to, you mult 


double it to make your Calculations from, in 


the previous Circle, whoſe Diameter is 2 or 


209 equal Parts, and Radius 100; 40 being 


2 and a half of the Radius 100, as 20 is 2 and 
a half of the Radius 50. And if you'd find 
the Segment of 15 in the Table, you mult 
do it firſt by the verſed Sine zo, of the Cir- 
cle whoſe Diameter is 2; the former of 


which being. 31 Parts of the Radius 50, as 


the laſt mentioned 30. is . 37 Parts of the 


Radius 


* 


9. Now having found the Segment of a 


Go. oo. ies. 8 
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Radius roc; and the like may be ſaid of any 
others. + 1 
Prob. 3. Of Cask-ganging, fall be to find 
the Liquor in a CasR (or the Ullage when it 
is only in part filied) which ſtands on one Eng, 
with its Diameters parallel, and its Axis or 
Len:th perpenaicular to the Horizon ; as the 
Figure following, 3 


Suppoſe this wag 3 5 
Bung Diameter os Inches S O E 
Head Diameter =19 =&4c - 

Length —— = 32 =#W 


1. There have been five Ways exhibited 
above, to find the whole Content hereof, by 
any of which it will be found to be 37.345 
_ Gallons 3 ſo half the Content is 18.674, and 
half the Length = 16 ; the Surface of the 
Liquor in the Cask, being 7 /, diſtant ic Inches 
above the Bung i es 
Diameter 0 e, A. | 2 e 


or the Line vrt; 
how much is in 
the Cask, and 
what does it want 
of being full? 
Rule. Suppoſe a 
middle Segment 
within this Cask, 
whoſe Length is 
as much below 
the r, 3 In 
above it, you will 
then have the ä 7 * 
Cask's Segment » 


a * 


13 To gauge ſtanding Casks. Chap. V. 
7 1deySor, within the Cask given abceh 
20 ; ſo that we have nothing to do but 
find the Content of the Middle Fruſtum of 
the Cask given, (or of the inner or lefler Cask) 
by the common Rule given for the Middle 
Fruſtum of a Spheroid; and adding half that, 
to halt the Content of the greater Cask, 
gives the Anſwer : Which Rule is not only | 
new, but moſt eaſy and natural. 


Examp. By what is above, the Bung Dia- 
meter of this inner Cask, or rather Middle 
Fruſtum of the Cask given, as (o e) is 2: 
Inches, length 7A 20; and the Head Dia- 
meter is found (by the Rules to be given be- 


low) =77 4 = 20194. 
| _ Gallons, 


Upon theſe Dimenſions the Content 8 
of the inner Cask or Fruſtum $5.54 
dy er is — —— — . 

Half of that is de v = 12.574 

Added to half the bigger Cask 2 i co 
oehno — — 8 1 


— 


The Sum is the Content (rde 
nor) of the Liquor in the Cask 9 
Which was requi:ed, 


—.— 31.448 
37.345 


Content of the Cask, gives 

the Ullage abcati a F 

2. But if the Liquor's Surface is below the 
Bung Diameter, you mult ſubſtract inſtead 
of adding; as if it be A % 6 Inches deep, 
that is, 10 Inches ſhort. of the Bung Diame- 
ter; which doubled for the Length of the 


inner 


And that taken S whole 2 x , 
= 5.9 


CD Ya? my 8 


. 


Which taken from half the 


roid. 
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inner or leſſer Cask, is 20, and the Diameter 
2 A. (or that at the like Diſtance above the 


Bung Diameter as (rt 4) being = 20.1 94, the 


Content of that Cask, as is above ſhewed, 


is Gallons — — 25.549 


Half of which is — 12.774 


whole Cask — — i867 - | 


There reſts the Liquor in 5 = 5-90r 6 Prop? 


the Cask ⁊ A 


And thus may any Content in Liquor or 
Ullage be found for any Depth of Liquor 
above or below the Bung Diameter, by any 
one who only underſtands the Gauging of the 
whole Cask, or Middle Fruſtum of a Sphe- 


. 


the Bung and the Head. 


The Rule is (to inſtance, for the Diameter, 
10 Inches from that of the Bung, which is 
made ule of in the Example above.) 


3. To find any of the Diameters between 


From the Square of the 


Bung Diameter — £ 22 = 454 
Take the Square of 3 1 


Head Diameter 
— 


| I 95 reſts. 
And the Square Root of the Remainder is 
13-90: - . „ 


2 „ 
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That Root divided by 16 — 8728 
the Length of the G gives 7 


Waich multi es by 10 (the 
8 8.728 


IF, 
Day Anni. : * * 


n 
—_ * 
1 


Diſtance of the required Di 


ameter from the Bung) gives 
The Square of which, vis. — 76.177984 


Deducted from the faid Sq. $05 
of the Bung Diameter 5 $24 


* 
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The Remainder is = 407822016 


And is the Square of the Diameter required, 
whoſe Root is = 20. 94: And ſo of any other 


Diameter. 
4. But this may be done much eafier, to 
the hundredth Part of an Inch, by a Diagonal 
Scale, and a large Pair of fine pointed Divi- 
ders, and laying the Dimenſions down up 
Paper. And, 
5. This Rule will come near enough the 
Truth, where there is little or no Curva- 


ture of the Staves; 1. e. | 
As 16, half the Length of the Cask, is: to 5, 


'2 the Difference of the Bung and Head Diame- 
1 ters :: So is 10 (the Diſtance of the Diameter re- 
quired from the Bung) : to 3.125, which added 
to the Head Diameter, gives 20.125, which is 
but . 069 of an Inch too little, even tor che 


Fruſtum of a Spheroid. = 
6. I Ha nexr fy1'w the inching of this 


Cast. and conclude my Gauging of Ale and 


Beer. 
I have inſerted the whole Work at large, | 


and you will cafily obſerve that four Mean Dia- 
meters, one in the Middle of every 4 Inches, e 


are taken tor one half or 16 Inches of the 
1 
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Depth; and they alſo ſerve for the lower 
halt of the Cask : And that the Areas to thoſe 
Diameters are deducted, firſt, the leaſt, c. 
for the upper Part, and then the greateſt, £55. 
for the lower part; all which is done in an 


eaſy and accurate Method. Thus, 


The Preparatory Scheme or 
ing this Cask. 


Table for inch. 


* 


8 
5 8 
2 
5 


Tack. from p 


the > 


8 of ho! 


Diameters at 


thoſe Diſtances. 


Inches. 


Content 

Mean of every 

Areas in | 4 Inches 
Gal. | deepGal. 


Mean 


Diam. 


334-691151 


— 
— 
1 
1 


3 
* 


480.9572880 


407.8220164 
456.57 5 


21.93 


18.294 


20.194 
21.367 


9322 


1.2713 
1.3292 


Sum or half the Cask's — = 18 6744 


1.1359 


3.7288 
4.5436 


5.0852] 
5. 2168 


lere folloxes the Content of every Inch deep 
of the ſara laſt CasR. 


At Inch. | 
deep. Content. 
32 37.3488 
dedut— — .9322 
Ws 31 36.4166 | 
30 35-4544 
29 34.5522 

28 33.63 
dedut— — 1.1359 
27 32.4841 
26 31.4482 
25 30.2123 
. 
deduct— — 2713 


* as above, againti 15 deep, Oc. 


At Inch. 
deep. Content. 
23 27.8051 
22 26.5338 
21 25.2625 
20 23.9912 
1 deduct 
19 22.662 
18 21.3328 
17 20.0036 
116 18.6744 = half 
the Content of theCask 
reit at * the Depth. 


1.3292 deduct. 


1 


1 
on 
* 4 
8 
5 —— — -v , y 
1 3 a, 1 
8 3 „ _— 


r n 


2 - * n 1 . 
* thn e e £93 oh R _ „ 
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dedut— — 1.2713 
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AtInch. I At Inch. 
deep. Content.] deep. Content, 


15 17.3452] 7 71365 

= *US-; 26.016 1 6 6.0006 
13 14.686885 Ss 
1 13.3% 45. . |: -:, | 


9322 dedu 
11 T2.05631 , 
10 10.815 2. 1.8644 
8 9322 = the 
8 8.27244 © o laſtSubdu- 
dedut— — 1.1359 cend for Proof, 


Se. 3. Concerning Wine Casks, &e. at the 
Port of London, and the Gauging Wine. 


1. UT firſt I ſhall give this Example 


from the Table of the Number of 
Wine-Gallons in any Number of ſolid Inches 


to 100 Gallons, under Sect. 5. Chap. 4. fore- 


going, which will ſhew its Uſe. 
Suppoſe a Cask of Wine, whoſe Bung Dia- 
meter is =22, Head Diameter 17, Length 
2, what does this Cask contain? Anſwer, 
45 Gallons, 3 Quarts ſexe. 5 5 
To know which, multiply. 703 by the Dit- 
ference of the Diameters 5, and the Product 
is 3.515; Which added to the leſſer Diame- 
ter is =20.5 3 that ſquared is 420.25 ; which 


multi plied by. 7854, produceth 339.065; and 
that multiplied by the Length of the Cask, 
is 10562 Inches. 5 


Ang 


%*F 


is by, 
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And by the ſaid Table againſt the next leſs 
is 10395 (is 45 Gallons) which deducted, 


leaves 167 Inches, which by Table 1 of the 
Denominations of Wine-Meaſure, is near 3 


Quarts. And this may be called a 6th Way 


of gauging the Fruſtum of the Spheroid ; 
but though it be plain and eaſy, I cannot re- 
commend it for Brevity” | 
2. The Casks that come here have either 
pretty much Curvature, as the Rheniſo Wine 
Fat, the Canary Pipe, Spaniſh Butt, Cc. Or, 

Thoſe whole Staves have leſs Curvature, 
as the French Wine Hogſhead, the Florence 
Wine-Casks, c. all which may be meaſured 
by the Rules above delivered, and I ſhall 
only take Notice here of a 7th Way by which 
Casks have been ſometimes gauged ; and that 


The Diagonal Line. 


3. This is a Line on the Gauge- Rod or 
four-foot Rule, which being put in at the 


Bung- Hole, down to the Bottom of the Cask, 
where the Head and Staves meet, and the 
End reſting there, the Number of Gallons, 
which the Cask contains, appear at the Mid- 


dle of the Bung-Hole, even with the inſide 
of the Staves. But it you ſuſpe& the Bung- 
Hole is not juſt in the Middle of the Cask, 


you muſt put down your Rod to the Middle 


of the Bottom of both Ends, and add the 
Gallons that appear by each, and take half 
for the Content. | 


4, If 
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4. If your Cask is actually or very near a Cy- 
linder, then the 47. 1 Euclid, may be applied in 
finding the Diameter, Length of 2 Cask 
and Diagonal Inches, by having any two 
gien. 4 
Examp. Having the Diameter = 30 ch, 
Diagonal =50=ac, to ñnd the Length of 
the Cask = 4 4. TS E | 
© Rule. From the Square of the Diagonal = 
2 500, take the Square of the Diameter 
900, the reſt is = 1590, whoſe Square Root 


is= 409=4b= halt the Length, which dou- 


bled is 80, = the Length of the Cask. 
Examp. 2. The Diameter c= zo, the 


Length 4 4 = do, to find the Diagonal ac. 


ONE? 2 Rule Extract 
1 the Squ. Root 
of the Squares 
of half a 4 and 
of c = 1600, 
more 9goo = 
2500, Which 
| Root is 50= 
| 8 . 
3 Exam. z. The 
— 77, 
= LY Jo, the Length 
a4 Zo, to find bc the Diameter. 
Rule. From the Square of a c= 2 50o, take 
the Square of half the Length, or 4 5 = 


1600, and the Remainder is = 900, Whoſe 


Square Root is 30 =c 6, the Diameter re- 


_ quired, 


5. They 1 


Se. 3. Of Nine Cats. wal 145 
F. They have a Rule for Oil, to allow 18 t. 


per 112 for Tare, and then they reduce the 


nett Weight into Liquid Meaſure, by allow- 
ing 7.5 th. to the Gallon: As ſuppoſe the 
Nett-Weight were ti. 5250, that being divi- 
ded by 72, gives 700 Gallons, or 5 Pipes, 1 
Hogſhead and 7 Gallons, or 20 Jarrs, each 
35 Gallons. „„ 
6. For a cloſe Cask they allow for the 
Thickneſs of the Head and Staves thus. 


@ 7 | Heads. Staves. 
For Pipes and Puncheons — 1 ——. 75 Inches 
And for Hogſheads — 75 ——.5 : 
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Table I. Arens Circles in Ale or Beer Gall. 


Rr 


25 
% 
5 
1 
I 
8 
4 
41 
I 3 
— 4 
{4 
5 


. OPS ee 
a AN RY” 
1 ä 2 


„ — 


Diameters 


4 


22 


2 


2 


| Parts of an Tnch. 


2 


14 


— 


17 


18 


19 
20 
21 


22 


Areas. 


0.2785 
0.33 70 
0.4011 

0.4707 
0.6266 


iO JTZO 7 d 
o 804970; 
Oo 002410. 


1.0054 
I.1140 
I 22S2 


1.3480 | 1. 


2314733 
24 | 1 6042 


1.7407 


11.8827.]- 


2.0303 
2.1835 
2.3423 


2.6765 


2.5519 


— — — 


3.4117 


3.60953. 


3.8128 
40217 


3.03303 
3.2196 


Areas. 


2.5966 | 2.5 


42361 
44562 


0.2897 


04145 


0.4853 


1.1364 
1.2517 
1.3726 


1.4991 
1.6311 


17686 | 
19118 


2.0605 


2.2148 '2. 
2.3747 2. 


2.5401 
2.7111 


2.8877 
3.0698 


85 3.2576 


34509 
3.6497 
3.8541 
4.0641 
4.2797 


4.5008 


| 


Areas. 


0.5616 
(0.6435 
0.7309 
0.8239 
0.9225 
1.0267 | 1. 
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Parts of an Inch. 


2 


6 


1.2994 
14225 
1.5512 
811.6854 

1.8252 
1.9706 
2.1216 


2.4402 


2.7811 
2.9599 
[92445 


K 0 


3.5297 


2 2781 |2. 


2.60792. 


3.73083. 


» 


—_—_ 


. f Areas. | 
0.31890 
0.3813 | ©. 
9.4492 |.9. 
0.5227 
7.6018 


a.6865 25 


0.7767 [o. 
0.8725 0.8 
5.97390. 
1.0808 1. 


| 
1.1934 


1.3115 


1435101 
1.5644 | 1. 
bg gen 
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1.9955 02. 
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Diam. o 1 2 1 
1 8 55 
& | Areas. | Areas. Areas. | Areas. | Areas, 
41 4.6818 4.7046] 47275 4.7595] 4.7735 
42 4.9129 493630 4.9598 | 49834 5.006 
143] 5.1496] 5.1736] 5.1977] 52218 5.2459 
44 | 5.3920] 5.4165] 5.4411| 54657 5.4904 
45 | 5.6399 5.6649] 5.6901 | 5.7153 7405 
46 5.933] 59189 5.9446| 59704 599962 
47 6.1523 6.1785 6.2048 | 6.2311] 6.2575 
48 6.4169] 644360 6.4705 6.4973] 6.5243 
49 6.6870 6.7143 6.7417 | 6.7692 6.7966 
50 6.9628] 6.9906] 70186 7.0466 2074 
2 . . 
II 7.2449] 7-2725] 7.30100 7.3295} 7358 
3652 7.3309 17-5599] 73890 7.6181} 7.6472 
53 7-8233] 7.8529] 78825 7.9122] 7.9419 
54 8.1214 8.1515 8.1816 8.2118 2421 
155 8.4249 8.4556 8.4863 8.5171 8.5479 
57 9.0489] 9.0809 9.1124 91443 9.1762 
581 9.3691 | 94014 9.4339 9.4662 | 94988 
59 9.6949] 9.72781 9.7608 9.7938 9.8268 
[60] 10.0264 | 100598 [10.0933 10.1269 flo. 1605 
61 | 10.3634 | 10.3974 | 19-4314 | 10.4655 [10.4997 
162] 10.7059 | 10.7495 10.7752 | 10.8098 [10.8446 
63[11.0541 | 11.0592 j 11.1244 | 11.1597 [11.1953 
64|11.4078 [11.4435 [11-4792 | 11.5150 [11.550y 
65] 11.3670 {11.8033 | 11-5396 | 11.8760 [11.9124 
6612 1319121688 | 12.2056] 12.242512.2795 
67j12.5023 [12.5397 12.5771 12.6145 12.6520 
68 12 8783 12.9162. 12.9542 | 12.9922 [13.0303 
69 13.2599 [132983 [13.3365 13-3754 13.4140 
l-o{ 13.6470 [13.6860 | 13.7251 [13.7642 113.5034 
71 {14.0397 [14.9793 | 14.1789 | 14.1586 [14.1953 
[-21 14.4380 114-4781 | 14.5183 | 14.5585 14.5955 


” 


ge, * Areas of Circles in ; Al Gall, 
Parts of an Inch. 
Diam. 5 8 7 E 
Areas. | Areas, | Areas. Areas. 
| 4.7966 | 4.8198] 4.8430 | 4.8662 
5.0306 | 5.0543] 5.0780 | 5.1019) 
5.2701] 5.2944] 53187 5.3430 
5.5152 5.5400 5.5649 | 5.5998 
5.7659] 5.7912| 5.8167 5.84.21 74 
6.0221 | 6.0480 6.0740 | 6. 1000 
6.2839] 6.3104] 6.3369 | 6.3635 
65513 6.5783] 66054 | 6.6325 
6.8242 | 6.8518| 6.58794 | 6.9072 
7.4027] 213921591] 7.1873] 
7.3868 74155 7444374731 
7.6764] 7.7057] 7.7350 7.7644 
7.9717 | 8.0015 8.0314 8.0613 
8.2724 | 8.3028 8.3333 8.3638 
8.85 8.6097 8.6407 8.6718 8 
. — > | 
8.8997 | $9222| 8.9538 | 8.9854 
9.2082 9.2403| 9-2724 | 9.3045 
9.5313] 9.5639] 9-5966 | 9.6293 
9.8500 | 9.8931 | 99263 | 9.9596 
10.1942 | 10.2279 2 10.2955 
10.5339 10.5683 10.6026 [10.6371 
62 10.5793 | 10.9142 | 19.9491 10.9841 
63 [11.2302 | 11,2657 11.3011 [11.3367 
64 11.5867 [11.622811 6588 11.6948 
65 11.9488 11. 9854 12.0219 12.0556 
166 12.3164 12. 3536 | 12.3907 [12.4279 
67 [12.6896 12.7272 12.764912 $027 
[6S[13.0684 | 13.1066 '13.144S | 13.1831 
69 13.4527 [13.4915 13.5393 13.5691 
70] 13.8426 j13.8819 139213139607 
71114.2381 [14.2750 14.3179 [14.3579 
72114.6392 [14.6796 14.7201 | 14.7606} 
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Table II. Areas of Circles in Wine Gallons, 
Parts of an Inch. 


—_ o 


1 


* 


3 


10 
| 11 
12 


13 


4 
15 


16 
17 
18 


19 


20 
21 
1 22 


5 23 


24 
25 
| 26 
27 
28 


37 


41 


| Inch. 


| 0.6759, 
| 0.7752 


1.2403 


2474 


3.7026 


3.9304 


4.1650 47 1888 


42 


4.4064 
4.6546 

384.9096 
2 51714 


40 | 5.4400 


57154 


5.9976 


Areas. 


0.3468 


0.4189. 


| 0.4978, 


0. 583 4 


0.8814 


0.9942 
I.1140 


1.3736 


3.7250 
32737 


4.4309 
4-6798 
4.9355 


5-1979 | 5.224 


5.4672 
35-7433 


6.0262 |6 


Areas. 


0.35351 
0.4264 
o. 5060 
0.5924 | 
0.6556 
0.7855 
0.8922 
1.0058 
1.1262 
— 


13873 


1.5280 
1.6757] 
1.8300 | 
1.9911 


2.1591 
2.3339 
2.5154 
2.7038 
2.8989 
3. 1009 
3.3097 
3.5253 
3.7476 
39767 


4.2127 
4˙4555 


Areas. 
0.3607 
94341 


0.5143 q 


0.6014, 
0.6952 


0.7959 
9.9033 
1.01 76 
1.1385 
1.2664. 


1.4011 


1.5425 
1.6907 
1.8458 
2.0076 


| 2.1 763 


2.3517 
2.5339 
2.7130 
2.9188 


3.1215 


3.3309 
3.3472 
3.770 
4.0900 


4.4801 
4.7304 
4.9874 


5.2512 


5.5219 
5.7993 


$1 6.0836 


A. 


Areas. 


0.3677 
0.4418 


0.5227 
0.6105 
you que? 2 
0.8063 
0.9144 
1.0294 
1.1511 
1.7796 
[1.4149 


4.2366 


1.3570 


2.1935 
2-3596 
1 

2.7423 


1.7059 
1.8617 | 
2.0242 . 
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2.9388 


3.1421 
3-3522 
3-5692 
3-7929 
4.0234 
4.2607 
9005 
4.7558 


2 
2 ET A 


5.0135 
5.2780 


— — 


53493 


6.1124 


58274] 
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ect. 3. Areas Circles in Vine Gall. x5t 


Parts of an Inch. 
Pa. 4 | | 


6s 


7 


a! OY 


8 


1 —— I nn 


_— 


—_— ——— 


| TT 


Inch. 


10 
11 
12 


13 


14 
15 
16 
17 


18 


19 


20 

211. 
22] 
23] 


24 


252 


26 


Areas. | 
0.3748 
0.4497 
0.5312] 
0.6197 
0.7148 
0.81699 
0.9257 \ 


Areas. | 


o. 3 8 20 


9.4575 
0.5398 
0.6288 


0.7247 


i - ——_  c—_—__—_—— 


0.8274 
0.9369 


11.0532 
1.1762 
13061 


8 1.4428] 1, 
| 1.5863 


1.7366 
1.8936 
2.0575 
2.22 82 


Areas. 
0.3892 
0.4654 


0.5453 
0.6381 


— — - 


0.7347 | 9-7: 


Areas. 
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r 52 The Uſe of the Tables. Ghap, V. 


The Uſe of the firſt Table of Areas of Cirete | 


above. 


1. To find the Content of any Cylindrical 
Veſſel or Cisk; ſuppoſe the Diameter 41.8 
Inches, and the Length or Depth 57.5. 
Againſt 41, and under .8 is the Area = 4.8662 
Which multiplied by the Depth = 53.5 
And the Product is the Content, Gal * £79 


lons of Ale, &c. — 


2. The Croſs Diameters and Length of an 
elliptical Veſſel given, to find the Content, ſup- 
poling it not tapering ; as admit the Latus 
tranſverſum or Axis be = 57.5, and the Dia- 
meter Conjugate 43, Length or Depth 12.3. 
Multiply the Croſs Diameters together, gives 
2432.5, the Square Root of which is the Dia- 
meter of an equal Circle = 49.7 3 whoſe 

Area againſt 49, and under .), is =6.87 94, 
which multiplied in the Length, gives the 
Content 84.6 Gallons Beer. 

3. The Area of a Circle given, ro find the 
Diameter ; as, What is the Diameter of that 
Circle whoſe Area is 14? Look in the Areas 
ſor the next Number to 14, and you'll find 
it under .9; and towards the Left Hand, under 
Diameters 70, ſo the Anſwer is 50.9 Inches. 

4. The Content and Length of a Veſſel or 
Cask given, to find the Area and Diameter. 
There is a Cask (a Cylinder, or very near it) 
whoſe Content is 248.8; Gallons, and the 
Length 35.3; divide the Content by tho 
Length, and the Quote is 91.05 fere. — 

| foun 


\ 


N "ay 2 
* 
To ? 


' Gauging Malt inthe Ciſtern, &c.. 1 53 | 


found in the Table of Areas, the next to it 


is under .3, and againſt the Diameter 50 3 fo 
the Anſwer is 50.3 = the Diameter, and 
7.05 the Area. o 

5. The Uſes above, of the firſt Table of 
Areas of Circles in Ale-Gallons being under- 


food, the Uſes of the ſecond Table are known 
of courſe ; for if the Diameter of a Florence 


Wine Cask, Ec. (baving very little or no Cur- 
vature) is = 21.3, and the Length within is 
50.5, the Area in the ſecond Table, under. z, 


and againſt 21, is 1.5425 ; which being multi- 


plied by the Length, the Content is = 47 
Gallons of Wine. 225 ah; . _ 
So much for Gauging of Liquids, 


18 


— 


GH AP V 
Concerning Gauging of Malt. 


I. HIS is done in the Ciſtern, on the 
Couch, and on the Flower. Tt 


the Ciſtern they gauge and inch, 
as is taught before, and particularly as the 
Fruſtum of a Pyramid, under Prob. 4. of 
Chap. V. having reſpect to Malt-Meaſure. 
Thus, if the firſt Mean Dimenſions (or een 


and Breadth) were 96 by 40.3, the Product is 


3868.8 ; which divided by 21 50.42, the Inches 
in a Buſhel, wu 1.8, the Arca to be mul- 
tiplied by ſuch a Depth as the ſaid Pimôn- 


ſions, 96 and 40.3, were the Middle cf, as in 
the ſaid Prob. 4. is particularly taught. 


2. For 


154 Garging Malt on the Ccuch, & c. Chap. VI. 
For Get ging Malt on the Conch. If 1 


"a a mind to be very exact, you may find 
ſeveral Mean Areas, as before in the laſt 
Rule tor the Ciſtern; but they ſeldom take 
more than one Mean Area, and fo proceed as 
in the Example following at large is ſhewn, 


Inches. PRE 


Admit the _—_ at 
the Top is += = 72, Breadth 48 


At the Bottom = 60, Breadth , 40.5 


__— . Areas. 
The Product of the firſt two ? 1 
 Dimcnfions, gi ves : 3456 Inches. 
Ot the ſecond | = 2430 


a = 5886 
2 Sum or r Mean Area = 2943 Inches. 
This rr by 21 50.42, 

the ſolid Inches in aC=1. 3686 

Buſhel, gives — 
the Mean Area in Buſhals, which muſt be 
_ multiplied by the Number of Inches, which 
at any time when you come, ycu find the 
Depth of Malt to be, But, 

Here you mult obſerve, that i it is not like- 
ly the Malt ſhould be of one Depth, there. 
fore the Depth muſt be taken in ſeveral 
Places, as where the greateſt, the leaſt, and 
Mediums ; the Sum of which divided by the 


Number of Depths taken, exhibits the Mean 


Depth. 


As 


A am. «@ 0 ha. r 


© OI + 


Gauging Malt on the Floor, &c. 155 
As ſuppoſe I come and find the Depth of 


Malt in one Place 20 Inch. 
in another = 25 


in another =22 Sum =111; 4 
in a fourth = 21 5th of that is 
in a fifth 23 == 22.2 the 
| Mean Depth. 


This Mean Depth multiplied by the Mean 
2 will give us 30. 383 Buſhels in the 
uch. a | 


3. As for Gauging Malt on the Floor, 
the Figures and Areas are ſo uncertain, that 
no particular Rules can be gien; but tho 
they be never ſo various and irregular, you. 
will find Rules in Chap. III. to exhibit the 
Content : which, when you have in Inches, 
divide by 2150.42, to give you the Buſhels. 
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Some Clanſes in Statutes relating fo the 
Power and Duty of Gaugers, &c. 

© worth reſpect to Brewers and Diſtil= 
lers, Malſters, and Candles. 


{AUGERS may enter any Brew- 
w houſe or Diſtill houſe ro gauge, as 
well by Night, in the Preſence. of a 
Conſtable, as by Day. 12 Char: II. 
Gauger to take Account of Beer, Ale, 
Strong Waters, Cc. And to make Return 
thereof to Commiſſioners, Ec. 12 Char. Il. 
Gauger to leave a true Copy of ſuch Re- 
turn, in Writing under his Hand, with Brewer, 
Sc. and ſuch Return to be a Caarge on Brew- 
er, Sc. 12 Char. ll. 5 1 
lf Brewer retuſe to permit Gauger to en- 
ter or gauge, Cc. Gauger may turbid Brewer, 
Sc. to fell; Sc. 12 Char, II. 
Gauger to keep an Account and gauge the 
Liquors, Sc. made by Diſtillers, ard in cafe 
he find any other Materials mixt with Malt 
Drink, he ſhall charge the low Wines drawn 
from the Drink ſo mixt, with the Duty of 
12 4. fer Gallon. ) & 8 Vill. III. „ 
Gauger may enter the Diſtilling Nouſe of any 
Diſtiller, and take account of Materials fit for 
or preparing for Diſtillation; may take off the 


Had of any Still not at work, "FO {ce what 
| Mate- 


CClauſes relating to Gangers, &c. 157 
Materials it is charged with; and if at work, 
may ſtay in the Diitil|-Houſe till wrought off. 
& S Vill. III. | Re = 
Gaugers ſhall gauge all Materials prepared 
for Diſtillation; it ſhall mifs any Waſh pre- 
pared from Corn, Ec. which he found with- 
ih 24 Hours before, he may charge Diſtiller 
with ſo much low Wines, Sc. 5 & S Vill. III. 
Gauger may enter and ſtay in a Brew-houſe, 
to ſee a whole Guile brewed off, cleanſed and 


| carried Out. 7 & — WU, III. 


Gauger may taſte Drink upon any Brewer's 

Dray, enter the Cellers, Ec. of Inn keepers + 
or Victuallers that take drink of a Brewer, 
and taſte the Drink. = 2 — 800 
Gauger ſhall, within three Days aſter every 
Week, leave with the Brewer, or Retailer, 
or their Servants, a true Copy of every Charge 
made by him in ſuch Week; and in Cafe of 
Retuſal, or if he ſhall charge any Brewer or 
Rerailer, &c. more than ſuch Copy contains, 
forfeits ten Pounds. & 8 Will. III. Pros 


vided that ro Gauger leaving ſuch Copy of 


his Charge, as above dire ed, ſhall be liable 
to any of the Penaltys by former Acts im- 


-_- 


re for not leaving Notes of their laſt 


Gauges. 5&8 Will. III. 


Gauger in the Day-time, and in Preſence 
of a Conſtable, may break open the Noor er 
Houſe.in the Poſſeſſion of any Brewer or Dif- 
tiller, Ec. to {earch for private Backs, Tuns, 
Sc. and break up the Ground and follow any 
Pipe, and break open the Door or Houſe in 
Poſſeſſion of any other Perſon, into which the 
ſame ſhall lead, making good the Houſe or 

e 5 Ground 


138 Clanſes relating to Gaugers, &c. 
Ground ſo broke up. 5&8, 8 & 9, 10 & 
11 Mill. III. 1 re 
If the Gauge, upon demand, do not leave 
Notes of all his Gauges, and of the Inches and 
Tenths, and Wants t Tuns; he ſhall fo:fcit, 
ſor every Neglect, che Sum of forty Shillings, 
with Coſt of Suit, to be ricovered in the 
Courts of Neſtmim er. „ 
Brewer uting Sugar, c. in Brewing, pe- 
nalty money Pounds. 12 Arne. 1 
Gauger ſuſpecting any private Stills, and 
making Affidavit before any Juitice, Oc. ſet- 
ting forth the Grounds of his Sutfpicicy 3 then 
by Warrant from ſome Juſtice, directed to 
Officer of Exciſe : He, in i reſence o a Con- 
ſtable, may break open the Door where, &c. 
and ſeize tne Veſſels, Spirits, Cc. found there, 
and keep them in the Place where found ; 
and if not claimed withia twenty Lays after 
Seizure, by the Owner, then ſorteited, and to 
be fold at the next general Day of Sale, af- 
ter the Expiration of the twenty Diys, a Moi- 
ety to the King, and a Moiety to the Informer; 
jf claimed, /. 200 for cach Still, by 10 & 11 
l 5 
Gauger ſhall keep an Account of all Me- 
lafles Waſh in Diſtillers hands, and upon De- 
creaſe thereof, charge ſo much low Wines as 
a 4th Part of the Waſh ſhall amount to, and 
charge him with ſo much proof Spirits, as 5 
of the low Wines, ſo charged, ſhall amount 
to. 10& II Till. III. 5 =. 
Gauger may charge one fourth of low Wines 
from Decreaſe of Malt Wa n, and three fifths 
of Spirits from ſuch low Wines, by 4 Queen 


7 


Dy ES 0; 


Clauſes relating to Gaugers, &c. 159 


| No Officer of Exciſe to take any Money 
but from his Majeſty, on Forfeiture of his 
Office, and Incapacity for the future. 1 Will. 
& Awy. „ FIN 
Officer willingly charging low Wines, as 
from Corn, knowing them not to be ſuch, for- 
ſeits his Office and 10 Shillings per Gallon. 


& S Will. III. 


Officers may enter all Ware-Houſes, c. 
uſed by Diſtillers, Makers or Sellers of, or 
Dealers in Brandy, Oc. by 6 K. George. 

Officers to give Certificates gratis, for Bran- 


dy ſold in entered Places. 6 K. Geo. 


Any Perſon who obſtructs Officers, Sc. in 
ſeizing Brandys, Cc. or reſcueth or deſtroys 


ſuch Brandy, Cc. ſo ſeized, forfeits gol. 


Secondly, As to Malt. 5 
Gangers, &c. upon Requeſt, in the Day- 
time, and in the Night with a Conſtable, 


may enter the Houſe, Ec. of any Perſon ma- 
king Malt, and gauge Ciſterns, Cc. and other 


Veſſels uſed for wetting of Barley, Sc. and 
take an Account of the Corn therein, and to 
make a Return thereof, leaving a Copy of 


| ſuch Report under their Hands, with the 


Malſter, which will be a Charge on ſuch Mal- 
ſter. | 
Gauger to meaſure Corn making into Malt 
by the Gauge only, and rot by the Buſhel ; 
and ſhall leave true Copys under his Hand, 
under the forfeit of 40 5. by 12 Anne, 
thus far. . . 


Xo a 


160 Clauſes relating to Gaugers, &c. 


Officers may take a handful of Corn, "I 


King into Malt, to ice it it be acreſpired ; 
and it find it fo, to give Notice in 48 Hours 
ers. 6 Ges. 85 
And finding Corn, ſo cloſe as it could not be 
unleſs forced; Maliter forfeits 2 5. 6 4. per 
Buſhel, by 12 Aune. 


If Ma ſter re uſe to permit Gauger to enter 
bis Houſc, or take an Account of his Malt, 


Sc and to gauge his Uting Fats, or Corn 
therein, Penalty 204. 12 Anne. 

If Malſter neglect to enter Monthly, at 
the Exciſe-Oftce, what he makes in that 
Mouth, Penalty 101. And it Malſter neg- 
lect to py wichin three Months after Entry, 


forfeits double Duty, by 12 Aune. And if Aal. 


ſters mix Corn of one wetting, Ec. with other 
Corn of a former wetting, Ec. forfeit 5 5. per 
Buſhel. 12 Anne, E 40k. BT 

Maiſter ſetting up, Ec. any Ciſtern, Ec. 


without Notice in Writing at the next Exciſe- 


Office, forfeits 50 . 12 Hune. And conceal- 


ing Malt, fortcits 10 5. per Buſhel. 1: 
Anne. TS | _ 
Malſter permitiing Corn to acreſpire, for- 
feits the Allowance of 5 f. per Buſhel : And 
Malſter wetting, Cc. Corn on the Couch, 
Floor, or any other Place but his Ciſtern, Ec. 
forfeiis 2.5.64. per Buſhel, by 6 Geo, 


94 hardly, As to Candles. 

Perſons making Candles, to give Notice of 
their Work- Houſe, at the next Office of Ex- 
ciſe, and not to alter the ſame without No- 

15 1 ee 


Clanſes relating to Gauger, &e. fat 


tice on Forfeiture of 50 1.8 Anne. And within the 
Weekly-Bills, ſhall enter and clear Monthly, 
and in all other Places in 6 Weeks after Entry, 


under the Penalty of double Duty, and not 


to ſell till Payment, Sc. 8. Anne. 

Officers may enter Houſes and weigh Can- 
dles with Maker's Scales, and make Return 
thereof to the Commiſſioners, which Return 
ſhall be a Charge on the Maker, with whom 
a Copy ſhall be leit on Demand, on Forfeiture 
of 40 S. 8. Anne (10l. per Cent. allowed for 
_ Payment, for Stock in Hand.) 

Makers to find Scales for Officer to uſe, or 
forfeit roll. | | - 

Officer to take an Account of the Quantity 
of Wax, Tallow, &c. in Cuſtody of Maker, 
and afterward miſſing the ſame, is to charge 
the Maker. &c. with 108 lb. for every 112 tb. 
Sc. fo miſſing. 8 Anne, _ 

Maker obſtructing Officers, forfeiteth 201. 
and by 12 Gee. 100 l. - 

Maker removing Candles before Account 
taken thereof, or Notice, &c. forfeits 20 /. 
8 Anne. | ——- | 

Candles not ſurveyed, to be kept ſeparate, 
on Forfeiture of 51. 8 Anne. vo 

Candles, or Materials for making them, con- 
cealed, forfeits 20 JI. 8 Anne. ls 

Candles found in private Melting-Houſes 
forfeited. 8 Anne. | 2 

Candles and all Materials and Utenſils liable 
to all Debts, Dutys in Arrear, and Forfeitures. 
And Candles ſpoiled in making to be defaced, 


| and the Duty to be allowed, 8. Ann. | 


x _.. ea 
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162 Clarſes relating to Gaugers, Ec. 


Chandler to declare to the Officer, before 
he begins to make a Courſe of Candles, the 


Number of Sticks ke deſigns to make, with | 


the Sizes of the Candles, and how many Mould; 

he defigns to fill, &c. under the Forfeiture of 

10 l. 12 Anne. : : | 
Makers of Candles (except Compounders) | 


uſing any Melting Houſe, &c. without a par- 
ticular Entry thereof, forfeits 100 J. 12 Geo. 


Conſtable refuſing to go with Officer, to be 
preſent, where his being there, with Officer in 
the Execution of his Office, is by Law requi- 
red, forfeits 20 l. 12 Geo. 

Attempters to corrupt Officers of Exciſe, 
forfeit 500 J. | | 

Officers to be permitted to enter, £7c. with. 
out a Conſtable, between Morning at five, and 
Evening at eleven; and with a Conſtable 
between Evening at eleven, and Morning at 
5, by 12 Geo. ROS. 
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Containing Tables of the Duties. 


I ARE Duty to be paid by common 
: _ Brewers, without the Bills of Mor- 
tality, for the Exciſe of Strong-Beer 


and Ale. The Allowance of two Barrels 


and an half in 23, being deducted out of 55. 


fer Barrel, as per Statutes 12 Car. 2 5 4 Wil, 


& A; & M; 4 & 8 of Q. Anne. 
II. Ot the Exciſe to be paid by common 
Brewers, without the Weekly-Bills, for Small- 


Beer: The Allowance of two Rarrele and an 


half in 23, being deducted out of the Exciſe of 


15. 44. per Barrel, as by the ſaid Statutes 


above; and 1 Mill. & M. for the Allowance. 
III. Of the Exciſe to be paid by Victual- 


lers for Strong Beer and Ale at 5% Poe” Bar- 


rel, as per {aid Statutes. | 
bs 8 „ IV: TM 


| — 
; 


44 
- 2 7 2 1 


164 Tables of the Duties. 


> 


IV. The Duty of Exciſe to be paid by 


Victuallers for Small- Beer at 15. 44. per 


Barrel. e 
NF. By this Table may alſo be computed 
the Duty on Wax Candles at 8 4. per th. as 
8 Anne, taking halt of any Number. | 
V. Table of the Duty to be paid for Malt 
in the Ciſtern (or Veſſel wherein it is wet 
or ſteeped) or within 20 Hours after it is 
thrown out ; and the Allowance of 4 Buſhels 


in 20 deducted out of 6 Pence per Buſhel, as 


per 12 Ann. Reg. | 

VI. Of the Duty to be paid for Malt zo 
Hours or more after thrown out of the Ciſtern, 
and before dryed; and the Allowance of 10 
Buſhels in 20 deducted out of 6 4. per Buſhel, 


as per 12 Ann. Reg. 


N.. The Duty on printed Linnen of 34. 
2 Yard Square, is alſo computed by this 
Table VI. vid. Stat. Anne 1712 


x VII. Table of the Duty to be paid for 


Silver Plate at 64. per Ounce. per Act An. 


1720. | | | 
N. H. By this Table is alſo computed the 
Duty on printed Callicoe. So 
VIII. Table of the Duty on Soap, at 3 Half- 
Pence per Pound. Anno 1712. | . 
IX. Of the Duty on Tallow Candles of 


1 4. per Pound, as $ Q. Ann. & 9 Q. Ann. 


X Table of the Duty to be paid by com- 
mon Brewers within the Weekly-Bills, for 
Strong Beer: The Allowance of three Barrels 


in 23, being deducted out of 5 5, per Barrel, 


as per 12 Gar. 2. 1 V. & M. 
A XI. Of 


F 


"=" 


Tables of the Duties. _— 
XI. Of the Duty to be paid by common 


Brewers within the Bills of Mortality for Ale: 
The Allowance of two Barrels in 22 being 
deducted out of 5 5. per Barrel, as per Stat. 
under the Iſt & Xth Articles above. | 
XII. Of the Duty to be paid by Common 
Brewers within the Weekly-Bills, for Small- 
Beer: The Allowance of three Barrels in 23 
being deducted out of 1 5. 4 4. per Barrel, as 
per the Statutes under the iſt & 1oth Ar- 
ticles. | 3 | 
Nore, Theſe Tables are more and more 
copious and accurate, than are Extant. | 


per E. H A T TON, Phulomath. 


Table 


1566 


Exciſe for Strong-Beer, 
Table I. The Duty of Exciſe to be paid by common Brewer, 
for Strong-Beer and Ale, without the Bills of Mortality 


- 


—_ 


Bills, ſee the Xth Table, 


n Duty. 23 Duty. 23) 
mrk..j/. s. d. g-fprofjij | 7. . d. . bet 
nn: ß) 
ALL SS. S- 28S 1 
Jof 3— 3 4 o 10 „„ 8 £2 
Bar. 1] — 4 5 1 21 7 15 18 2 22 
2— 8 10 3 19 8 — 5 — 20 
31— 13 4 117 1 
17 9 3 15; 8 9 4 — "6 
2-8 3 1.731] $ 139 83 14| | 
9-8 3 88] 8 18 3 — 12 
„ 9 1 W 10 
8 1 9 7 2 — 8 
1 11 T1 7 & 6 
4 6 3-83] 9 16 1 — 4 
1 > — 6 3 2 
© 13 $5 2 T8] 8 — — 
2 17 11 — 20 ST $4 2 81 
3 8-4 2 10 19 20 3-19 
3 6 10 — 16 5 4 1 17 
. 3 $3.15 
V „ 
4 — 2 2 10 21 8. 3 it 
4 4 8 — 8 is » IT 9 
. 3 7 
4 13 7— 4 3 T8 5 
21 413 — 2 2 + 
23] 5 2 6 — — 14 — 1 1 
Wt: 5 6 x1: 1 21 18 5 2 22 
5 It 4 23 19 211 — 20 
5 1510 117 1 18 
271] 6 — 3 3 15 11 10 — 16 
6 4 9 1.19 16 3 $2 14 
WS 9 2- 3:81 14 — 9 — 12 
613 $12 9 10 
een 3 7 1g 5 8$— $£ 
The Table for common Brewers within the Weekly- 


The | 


axithout the Bills of Mortality. 16) 


The Duty of Exciſe to be paid by common Brewers wich- 
out the Weekly-Bills for Strong-Beer and Ale, continued. 


4 


| Neof Duty. 23 TRE 23 
Bar. L . 4 N. 1 &'> pts. 
6614 14 1 2 6 10022 5. 7 3 7 
6714 18 7 — 411024 10 2 2 10 

6815 3 — 2 212026 14 9 1 13 

6915 7 6 — — 113028 19 4 — 16 
70415-1212 iA 34 16 $3 M8 
7115 16 4 3 1915033 8 5 2 28 
72116 — 10 1 17{[| 160] 35 13 — 2 2 

73116 493 1% I EM. 

74416 9 9 113180040 2 2 — 8 
7516 14 2 43 113] 190142 d 4 68h 

76116 1 8 2.9 2001 44 11 3 6 

71117 3 1:3 ö 15-10 =29 

78117 7 7 1 522049 — 5 — 20 

Toj17 18 — 3 %% ' 5 = = 
801) 16 6 1 1/2405 9 6 3 3 

81118 — 11 2 22/250 55 14 1 2 6 

8218 5 5 — 2026057 18 8 1 9 

83]18 9 10 2 1ISf|270i69 3 3 — 12 
84|18 14 4 — 1628062 7 9 3 15 
85 [18 18 9 2 14] 29064 12 4 2 18 

86119 3 3 — 1230066 16 11 1 21 

87119 7 8 2 1014|z10[69g 1 6 1 1 

8819 12 2 — 832071 6 1 — 4 

39 19 26-7 2 61j330[7310 1! © 1 

9020 I I — 4[[340[75 15 2 2 10 

9120 5 6 2 211350177 19 9 113 

92 20 10 — — — 36080 4 4 — 16 

9320 14 5 1 2137082 8 10 3 19 

9420 18 10 3 19 380[84 13 5 2 22 

9521 3 4 1 1739086 18 — 2 

9621 ) 9 3 15][40089 2 7 1 8 

9721 12 3 1 13[410 [91 7 2 — 8 
981 16 8 311 [eos n 
99 22 1 2 1 9 | 430195 6 8 14 
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Exciſe for Strong-Beer, 


The Duty of Exciſe to be paid by 
the Weekly-Bills. for Strong-Beer and Ale, continued. 


common Brewers, N 


bl [of ; Duty. 23 & Duty. 23 
. Bar.] J. . d. . pris. || 7 J. 5. d. g. pt. 
4 440 98 — 10 117]] 780 173 16 1— 4 
4 5 e 790] 176 737 
3 4601 10210 — — 80e 178 2 10 
5 47010414 6 3 3 810] 180 9 9 113 
Rh 480 10619 1 2 6]{ 829i 18214 4— 16 
þ 490j109 3 8 1 9 830 184 18 10 Z19| 
| ns 3 — 12 $40j 187 5 222]. 
5 31011312 9 3151]/ 850 189 8— 2 2 
| 52011517 4 218 860 19112 7 1 5 
4 530118 111 121 $870] 19317 2— 8 
| 540120 6 6 1 1] 880] 196 1 8 311 
| 1550112211 I— 4. 890] 198 6 3 214 
4 560112415 7 3 7 goo | 200 10 10 117 
i! 5704127 — 2 210] 910] 20215 5 O20 
F 580129 4 9 113 920| 205 ———— 
| 590131 9 4—16]} g3o] 207 4 6 3 3 
| | 600 33.13.70 319]; 9400 209 9 1.2 6 
| "610f13518 5 2211] g5o| 21113 58 I 9 
4 620138 3— 2 2 960 213 18 3— 12 
630140 7 7 1 5 970] 216 2 9 315 
640142 12 2— 8] 980] 218 7 4 218 
65014416 8 311 990 2201111 121 
6601147 1 3 214 1000] 22216 5 11 
670 149 510 117 20001 445 13 — 2 
68015110 5— 20] 3000 668 9 6 3 
69015315 —— — 40 891 6 1— 
70015519 56 3 3 50001114 2 7 1 
710158 4 1 2 6 6090133619 1 2 
720 160 8 8 19 70001559 15 7 3 
730; 162 13 ar 8000 | 1782 12 2 — 
| 74 16417 9315 $000 | 2005 8 8 1 
750 167 2 4 218100002228 5 2 2 
760 169 611 121200004456 10 5 — 
22.2111 6 11300006684 15 7 3 7 
N. B. The making and Vie of this Table: See after 
the laſt Table, Tabic 


> Fn 
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 evirhout the Weekly-Bills. 
Table 11. The Duty of Exciſe to be paid by common 


_ Brewers, for Small- Beer, without the Weekly-Bills. 


- 


— 5 
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170 Exciſe for Snall-& er, 
The way F Exciſe to be paid by common Brewers, for 


| Small-Beer, continued. 
[Noof OS 231] F = v1 
Bar. I. s. d. 4. pts. „ 7. pts. | | 
663 18 5 — 20 || loo] 5 18 10 — 8 
26713 19 7 1x 21 [jito0} 6 16 $ 2 18 
L 16814 — 9 2 22 [10 7 2 7 1 5 
694 2 — — — || 150] 7 14 5 3 15 
| 014 3 2 1 1 j][190] © 6-4 2 2 
[19214 4 4 2 2|j150] © 18 $3 — 12 
14 5 6 3 3 160 910 I: 2 22 
7384 6 9 — 4||170jio 2— 1 9 
T6144 7 1r 1 $5 j{ 360110 13 10 3 19 
„„ 9 x 2 6 j|[ 19011 $59 a 6 
7614 10 3 3 72001117 8 — 16 
77411 6— $||210j12 9 6 3 3 
7814 12 8 1 9 jj 220113 1 5 1 13 
7914 13 10 2 10 ||] 250j15 13 4 — — 
80415 — 3 11 || 240[14 5 2 2 10 
81416 3 — 1225014 17 1 oO 20 
[4821417 5 1 13 }]260j15 8 11 3 7 
83418 7 214270016 = 10 117 
8414 19 9 3 15 || 28016 12 9 0 4 
| 8519 1 -— — 16 [{ 200117 & 7 2 14 
„ 1 %% ᷣä t ! 
23 4 215 [;o 8 4 311 
$815- 4 6 3 19 3200 © 3 121 
895 5 9 — 2033 1 2 — 8 
905 611 1 21 34020 4 — 2 18 
F 27 2 22. 4] ̃ 15 It: 1 5 
_T yy 4— —- 1 Js 7 9. 715 
j 93,5 10 6 1 2 11 $0100 1% Bi k $ 
94 5 11 8 2 238022 11 7 — 12 
„„ 3 1 3903053 17 '3. 5 £5 
965 14 1— 4 40023 15 4 1 9 
1 ⅛ , ˙— 7 3. 3 17 
58515 5 2 642024 19 1 2 6 
ISS 17 7+ 3 7 I} 4301285 12 — 16 


a | 


without the Weekly-Bil!s 
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The m"_ of Exciſe to be paid by common Brewers, for 
Small -Beer, continued. 


N 


1 


57 —10 117 


11816 


23713 7 
297 
35610 5 —2 

415 18 10 — 8 
475 7 2 
53415 7 


594 4 — 
11188 8 1 


Noof 234 © 
Bar. J. 3. d. 4. 2 | = 
440026 210 3 3] 780 
4502614 9 113 790 | 
460027 6 8 —— 800 
470127 18 6 2100] 810 
48028 10 5 — 20 820 
490029 2 3 3 7 830 
50012914 2 117 840 
510130 6 I— 4 850 
5201301711 214 860 
530131 910 1 1 870 
540132 18 311 880 
550132 13 7 121 890 
5604 33 5 6— 8 goo 
57013317 4 218S|| 910 
58034 9 3 1 5j|| 920 
59035 1 1 315{| 930 
60035 13 — 2 2 940 
610136 411 — 12 950 
62036 16 9 2221 960 
63037 88 1 9 970 
64038 — 6 319] 980 
65013812 5 2 6 990 
660139 4 4— 16]| 1000 
670 39 16 2 3 3] 2000 
68040 8 1 113] 3000 
69041 — — — — 1 4000 
700411110 210 5000 
710142 3 9— 20] 6000 
72014215 7 3 71] 7000 
73043 7 6 117] Sooo 
7404319 5— 4] 9000 
17504411 3 214] 10000 
760145 3 2 1 1 20000 
| 77014515 — 31130000 


011782 12 2— 8 


23 
1. d. 9.96. 
46 611 121 
46 18 10 — 8 
4710 8 218 
43 2 7 1 5 
4314 5 315] 
49 6 4 2 2 
4918 3— 12 
50 10 I 222 
51 2— I 9. 
5113 10 3194 
52 5 9 2 6| 
$217 8—16 
6:43 
5 213 
. 
55 5 2 210 
5517 1— 20 
56 811 37 


54 1 
54 13 


5712 
58 4 7 
58 16 


59 8 
178 5 


2— 1 94 


— 


3191 
3 7} 
218 
113 


Table 


172 Duty fe or Strong- Beer, XC. 


Table III. The Duty of Exciſe to be paid by Viltuallers | 
for Strong-Beer and Ale. | 


HER 
J. . 8 I, * 
8 101167 1615 
815 68 17 — 
9— 19 
9 $11] 7917 10]; 
9 10|| 71117 15 
9151172418 — 
10— 117318 F 


— 
O 
— 
na 
— 
QA 
S 


= 
4 
—_ 
nA 
2 
8 
| 


mo! 
2 
— 
lad 
— 
O 
© © 0 
> 3 
0D w 
7 * 
|S 


1410922 15 
5914151923 — 
60115 — 323 5 
15 594423 10 

62115 10] 95123 15 
163115 151] 96124 — 
64116 — [9724 7 
65116 51] 98 24 10 
3318 5 66116 10 99 2417 500 
Note, That a Firkin (or 4th Partof a Barrel) is of conſe· 
quence, 15 d. 2 Firk. 35. 64. and; Fk. 35.9 Tale 


Duty for Small- Beer. | 173 

Table IV. The Duty of Exciſe to be paid by Viltuallers 
for . I 5. — 8 A. for Wax 
Candles at 8 d. (taking 3.) | | 


ds i in 


Ne of Re & | 
| Bar. | F „„ 
| $1 = FS 34 2 4 4 
7 ̃ dpf. 
41 — | | 37 $ 
2 _- 3 $ | 39 2 10 8 
6 — 8 — n 
2149 4 go'] 3 IT WW 
gs. | - 3:8 411] & IS ÞJ 
9 — 12 — 422 2 16 — 
wo | — 13 4 |] 43] 2 17 4 
it | — 14 8 44 2 18 8 
Do LF F461 3 TY 
13 | — 17 4 46 3 1 4 
14 | — 18 8 47 3 2 8 
lun —- 483 4—- 
z6 4 & KF: <4 r 
x74 1 K-96 50 | 3 4 6 
180 % 2K 4” -- $2] 4 - $5 
19% 4 /$#:4 4} $1] 3 : 1 
ao © 6::3-] 5 $41 3 1-9 
at if & "= FT 30 | 2 INES 
a2 4 N 
a3 1 im 6 Fj $631 4 + 9 
24 | 1 12 — 57-4 Þ Rom 
25 x 13 4 58 1-3 FRI 
26 t 3& 6 59 3 18 8 
a7-| 2 6.4 SS £0 
as | 2 17 4 - 68-f $#. 2 0 
29 j 1 18 8 | 62 + 2B” 81 
0 2 — = [ 4 =] 
111 & 3 4 64 | 4 5 2 
32| 2 2 8 || 65 | 4 8 8 
12 & — . 66 4 8 —| 


| 
| 
Y 


Ii 


The Duty of _ ro be paid 
Beer, at 1s. 


Duty for Small-Beer. 8 


d. per Barrr 


d 


a 8d. Pd rh =) continued. 


Victuallers for Small. 
and for Wax Candles 


NY 


of 


22 


* 
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53 


1 | 
DOW WO@AWME © 


4 
+ 
4 
8 
4 
8 
4 
8 
4 
$ 
* 4 
8 
4 
0 
4 
8 
4 
8 
4 


d. 
4 
2 


| 


700 


850 


900 


950 
looo 
2000 
3000 


Ne, I Fukin is 4 l. 2 is 8 d. and 3is 12. 
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Ducy for Malt in the Ciftern, &c. 
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Table V. The Duty payable for Malt in the Ciftern, or 
; Within 30 Hours after it is thrown out Ke. - 
"I of | & 4 
3 s. d. 5 = E — 
„ 10 36 j— IJ 7 46.4 
V 
33 3 1] 36 [— 14 4 I | 
+3 $ Fo —& 37]/— 14 9 2 2 
1412 — — — 38 2 
„ 
21 — 16 —— 
23131 341 (— 16 4 3 x 
P13. 7 & 42 — 16 9 2 
0 | 4 - [Tag „„ 
114 3 nit as _? 
15.14 #2 4 17 af —_— 1 — 
2 Wy r 
6.15 F=-4 47|—18 9 2 
IS] 6 — — — 43 j— 19 2 x 
16] 6 4 3 499 |—19 7 — 
I SO! | en wn een 
1919 wu x 3 * 5 
1 1 9 2 
208 — — — 93.747 'Þ - 
1 = t || 54 1 * 
2 *:*11931's 8 — 
$3195 © 2:9 Hi 6} 'n 
441 F419 's 
25110 — — — 581 3 
„„ 911 
27 [10 9 2 2 J] 60 1 
nn af 
; 29 [11 7 — 4 || 62 4 
1 30 [12 = — — 186; T.0 
'þ $11 $.3 1 Gf'r 3g 
= 32 [1 $28 [1 69 {x 6 
| 33 113 213 []66|n 6 


16 Duty for Malt in the Ciſtern, &c. 


The Duty payable for Malt in the Ciſtern, or within 30 


Hours after it is thrown out of it. 


— 1 
8 | 
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© ©. © 92 e A 


r Fs oe | = © © > fv be 


> 18 0 2 1 bo & 
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Table 
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Table VI. The Duty to be paid for Malt 30 Hours or 
more after it is thrown out of the Ciſtern; or for 
printed Linnen at 3d. per Yard. a | 


— 


— 


a — 6 0} 
1 34-1 VS] 
£2 — 6 35 8 9 
F ZE: if $0 
4 1 37 723 
„ 3 97 24 
6 1 1 39 23 
9 1 9 40 10 — 
8 2 1 41 10 3 
9 iS 3 006:j 0 0 
10 2 1 
11 8 PF 
12 * * 1 
13 3 3 | 46 IT 6 
14 3 E 
159 ©. 3 aÞ „ | 
16 & 49 ia 3 | 1 
7 4 3 Jo [in 60 | 
18 & 0 51 14 9 f. J 
19 4 9 | 52 13 Ga” 
as 7 FF * ES I | 
or FF 4 3 „ | 
2a 0 5 [19 # = 
£23 5. 108 6 1g. | 
24 6 * 3 | 14 3 9 
3313 C0. 811 | 
26 > 9 144 9 | | 
27 6 60 od ne | 
28 þ- 1 G1 15 3 f 
$6. 1+ on 6G j}* 269 x 
31 1 << þ >> [ 


; 
E 
Tv 4 
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178 Duty for Malt out of the Ciſtern, & c. 

The Duty to be paid for Malt 30 Hours or more after it | 

is thrown out of the Ciſtern, or for printed Linnen at | 
3d. per Yard. * 


N of | | = | oQ | TH 
„ - .]. > 1 
67 |— 16 9 100 1 5 — 
68 | — 17 — I10 x: 9 6 
17 3 120 I 10 — 
17 6 130 1 
EE 140 L 35 - 
1 13 — | 150 1 
18 3 160 2—— 
18 6] wo” 4 8&8 6 
18 9 180 82 7 — 
76 | — 19 — 190 + 6 
„„ 200 2 10 — 
19 5 210 ia .6 
79 — 19 9 220 2 15 — 
801 I — —| „„ 
81 1 — 3 240 b 
LEE 8 250 1 
| $1 9 3e 3 ng = 
84 131100 400 | 5 — — 
| 3 500 1 
| WW 2 $S 600 7 10 — 
ʒ © 2 700 8 15 — 
88] 1 2 — | 800 | 10 — — 
a Bu. So F111 $.- 
. Iooo | 12 10 = 
WL 1 2 2 2000 2 === —= 
92 1 3 — 3000 $7 10 
WWW —_} 0 -- 
. S007 3 10 -Þ 
1. 3 9 6000 | 75 — = 
96] 1 4 — ii 1 
WT 4&4 +2 Soo 100 — «| 
. 9000 | 112 10 — 
„„ | 19000 125 == =! 


Duty for Plate, &c. 


Table VII. The Duty to be paid for Plate, at 6 d. per 
Ounce, or for printed Callico at 6d. per Jarl. 


—_— % - 


* 9 


No of | 


Ounc.. | 


25 
26 


f.. . Um dm ‚mͤ̃⅛N . 2s, Ped 


* 
— — 
7 ' 


- 


— 


„„ e 
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Duty for Plate, &c. 
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The Dnty to be paid for Plate at 6d. per Ounce, or for | 
| printed Callico at 64. per Yard. | q 
SNYTof | | © 3 4 
1 Ounc. . d. 1 2 . . d. | 
EYSSE1 2 «611 1 348% PB 41d —] 
bw 2 6 — 390 8 
. — o_ 
J 370 . 
% „„ —] 
+ — | 3980 9 15 — 
97 0 400 lo — — 
g8 | 2 g — 416 Te. 5 — 
ELIT = 9 61 490]: 1028 = 
| 100 WV 430 TO 15 2 5 
e 1 440 11 — — 
120 3 — — 455 11 3 
5 460 11 10 — 
1 23760} TEETH: —= 
| . 480 12 — — 
1 207 6 Fo 
TT $$ 3%«ö;—ð⁵; 230” = 
180 4 10 — 600 . 
190 > V 
200 | 5 — — "Boot 20 oe 
| . 210 5 900 — a 
1 100 5 — 
30 „ Sera 2000 . 
240] 5 — — 3800 J — 
255 6 - — o 1600 — 
260 | 6 10 — 3000 | 125 — — 
1 , S009] 190 7 
— 7; -- TT ry OD: 
290 7 5 Sooo 200 — 2 
10 9800 5 
JJ 
320 8 — — || 20000 | 500 — — 
| 2330 8 5 — [1 30000 [ 750 oy 7 
1 Table 


Duty on Soap, &c. 18 
Table VIII. The Duty on Soap at three Half-Pence per th 
| Poun. VV 
: of | . | FEE 
Soap. . 14: 4. — (5. d. 9. 
16 / ee ff OS 
2713 18 8 60 7 6 —} 
433 —„k 61 7 + ul 
29-| $77 a þ{ Er 7 On 
35015 4 — 0 7 
31 1.3: þ0” a || 6 
3% i oe 65 8 ©} 
33 1 „ ( 
344 3 — 656 
35 | 2 68 S ⁰ 
3% % ET . 
11 12 
38 1 8 — 71 om 
39 | ] 78 | 0 __ wy 
49 | 5 — — 77 © 0 
% 14 j-F 
BB 5 ¶ f — 
814711 E 
3 71 FF 
LED oz * 3 
46 . 1 * 
-47 e $6 8010 — — 
43 0 — | ot [10 Fr. 1 
a9 | 6 23 p. 110 Fim 
50 6 3 — 87 1:10 4-2 þ [| 
51 T7 ak ioo © | 
52 | 6 6 — % | 
53 SS TT NA 86 | 10 | 
54 6 9 — 87 10 1 
55 6 206” 2 ̃ | 38 | 18: 0 
56 | 7 989 1 1 
r NL SS 
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182 Duty on Soap, &c. 
The Duty on Soap at three Half Pence per th. 


Poun SJ [ 
of 8 8 
Soap. . . d. 7. 5 is . 

ir „„ $18 © 
g92|— 11 6 — | $99) © 4- 9 
03. | — is 7 & 360 2 33 
„„ | 701 2 * 3 
95 |— 11 10 2 V 
96 — 12—— [ 399] 2 5 9 
g97|— 12 1 2 g00} AK —] 
| 98 — 12 3 — 410 1 3 
99 | — 12 4 2 420 „ 
| ico — 12 6 — 450 ee,” oe 
110 | — 13 9 — 440 EC ER 
| 120 |— 15 — — $561 3. 3 
16 3 460 „„ 
140 — 17 6 — | 470 S 1s: 9 
150 — 18 9 — || 480 5 
160 1 — — — | . 
1 3- 500 1 
lol 12 6 — 600 . 
1 — 700 SL ® 
—_— 1 5 800 3 
12 — 900 A. © 
220 1 7 6 — 1090 C3, 
30 1 8 9 — 2000 . 
1 3000 — Rx 
250111 12 | 400 . 
„ „„ 257” 
1 -9— W 
280 115 ——|| 7099] 43 1 © 
290 1 16 38 | $8000 OR. 7” 
300 | 1 17 6 — 9092 1 
310 118 9 — I 00090 . 
bao 2 — —— 2900 15 5 
1132 1131310102001 


Table 


Duty for Tallow Candles. 


ty to be paid for Tallow-Candles at 
1d. per Pound. | 


Table IX. The Du 
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of Can £ +: N & 0 Þ 
61 11 9094 | — 1 10 
62 „ SB FE MT 
63 43 „„ 
64 3 97 4-8 
65 <4: Y 98 | —> $ 2 
66 1 99 — + 33 
67 3-3 10% W- Ti 05 
68 1 110 — 9 2 | 
68 2-0 i 120 — 10 
70 5 10 130 — 10 10 
71 5 11 140 1 
72 6 — 150 — 12 6 
7 1% 10. 
74 - 2 2 170 . 
75 C0 i004 > By 
76 6:0 190 | — 15 10 
77 6-4 200 { — 16 8 
8 © C 1 210 | — 17 6 
26 9 220 | — 18 4 
8o 5 2350 | — 19 2 | 
81 ! 3 om 
82 „ 230% 1— 0 | 
3 FS: o © 3-0 

= 7 — 270 11 23-0 | 
S5 0 280 : $a 
86 3. 290 * 4 
67 EF 3 30% ẽk—i 5 RY 
88 3 30% & ! | 
89 1 320 1 
90 3:64 1 90+ 28 
91 2 1 8 
92 3 383 2. 
93 7 9 360 „ | 


Duty for Ta lloer- Candles. 


184 
The Duty to be paid for Tallow-Candles at 1d. 2 Pound. 
j Pounds - O & 
an] IJ. £s &. #014. +: + 
370 10 10 007} & 18 *'&4 
350 * 11 8 7 n 19-27 
1 „5 ̃ œ——xx + we” 
400 F-13 "413 1973 $5 = 
410 14 108 [1:9 
=] +1 114 71901} 8 * © 1 
a | »-15 of] 16[].3 [3:4 
16 87 2 4:6 
/ 3:3» 
460 13 :4131 TT 3 53 30” 
r Sep | 3 8 
480 | 2 — — 3491 3 7 e611 
10 „ 
„„ . 1 830 3 $--2- 
vo 7 2— 2 6 840 | 3 10 — ' 
520 - 34/3 9$Wi 4 39 20 } 
. 2115 $18 12:9 
440 = 5 „% $91 3 18: -6 
t  $5D 1 13 4 
| $560 „„ $go 3 14 2 
370 „„ 900 3 15 — 
380 1 9100 3 15 10 
590 1 990 | 53 16-28 
600 2 10 — ][] g9ga | 3 17 6 
610 10 2D goga 1 53 18-4 
118 oof 23719, 2 f 
wo 7 3 18:6 960 | 4 — — 
| 640 | 2 13 4|| 930] 4 — 10 
oo 1 2 14 2 ofio | r4 I; :$ 
| 660 2 15 — 990 -4 2 6 
670 «1520 1000 1-47 Jai s |} 
77 4 36-38 2000 |- 8 6 8 
5 3000 12 — 
N. B. 2000 doubled is 4000 or J. 16: 13:4, Jo Coed - | 
or 5000, take 3000 a0 2000= 20:16:8 5 is double 


(3000, or l. 25, &c. 
And for Wax Candles: See the Titles of the Tables in 
this Supplement and the Uſe following. 


Duty for Strong-Peer, & 183 
Table X. The Duty of Exciſe to be paid by common 
Brewers within the Bills of Mortality, for Strong-Beer. , 


ar. J. s. d. qpte. f| I. 5. d. 4. pes. 
4 % / % / 55 
2 — 8 8 1 9 35] 7 12. 2 — 8 
$|— 13 34% & 4 
44— 17 4 2 18} 37] $ — 10 1 17 
3] 1 1 6 3.111281 9 6 4 65 
$f 1. 6.6: aha TO SI 
3] 110: 5 — 20 || 40 8 13 10 1a 
Ii 41} 8 18 3 — 12 
9 119 1 2.6 [42 9.2.7; 3... 
„ $23 16 43 | 9: @-I1T 1 2s 
111 2 7' 9 $1516.44] 9 11 -3: & kl 
12 2 12 2 — 8 451 9 18..7 $8 
13; 2 16 '&: [þ x || 46/10 = = = — 
34) 3 — 16 ̃ 47;10 4 4 — 16 
ix} 3:59 & S o4l goto 8 & 3 
16 3 9 6 3 349 10 13 — 2 2 
17] 3 13.16 $3 19 [ $0]J10 1. 44 © wy 
die 72 18 n 51111 1 8 3 i 
"291 6 2-7 LL $ if 62111 6. Eo £5 
20 4 6 11 1 21 ] 53:11 10 5 — 20 
21 4 11 3 2.14 {| 54;11 14 9 1 13 
84] 4.15 7F..$-7 | 55m 19.1 3 © 
bi] 5 — — 56 1.1 3 3 2 28| 
24] 5 $6 4 10 J[51i2 .7 #018 
251] 5 6 8 1 9 jj} 58:12 12 3 =» of 
26] 5 13 — 2 25912 16 6 1 1 
27] 5 17 4 2 18 || 60]13 — 10 117 
28] 6 1 8 31161013 5 2 2 10 
2091 6 6 1— 4 623 9 6 3 3| 
30 6 10 5 — 20 || 63]13 13 10 3 19 
316 14. 9 1 13 [64/13 18 3 — 18 
325 9 1 2 6 j{ 651146 2.7 1 $ 
„ 221 37. 3. 1 2.22 1' 66114. 6.14 £5.38 


| 
| 
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186 The Duty to be paid by Brewers, &c. 


The Duties of Exciſe to be pax by common Brewers within 2 
the Bills of Mortality, for Strong-Beer, continued. | 


3 


Noof 2311 2 
| Bar. | |. s. d. 4. pts. * . 4 d. 9. 
67 | 1411 32 14 100 | 21 14 9 113 
681415 7 3 711023 18 3—12 
69 | 15 ———— 120 | 26 1 8 311 
70 | 15 4 4— 16130 28 5 2 210 
T4553 1919/1 ISOs 19) 
F j72|1513— 2 2150 3212 2— 8 
[2 11417 4 218 ]] 160] J4i8 5 3 7 
| 74 | 16 * 3 170 3619 1 2 6 
75116 6 1— 4 1901 39 & 7 1.8 
76 | 1610 5 —20 190 | 41 6 1— 4 
77 | 1514 9 11320043 9 6 3 3 
78 [| 1619 1 2 6 || 210| 4513— 2 2 
- 399 | 17 3 5 22220 4716 6 1 1 
18017 7 9 315|| 230 | 50—_—m——ſ| 
bi 11712 3— 8240 52 3 5 222 
82] 1716 6 111250 54 611 121 
83 | 18 —1o 117 || 260 | 5610 5—20 
[ 84|18 5 2 210 | 270 | 581310 319 
$5 | 18 9 6 3 311280 6017 4 218 
86 18 13 10 319 290 | 63 -- 10 117 
8718 18 3— 12] 300 | 65 4 4—16 
88] 19 2 7 1 5 || 31067 7 9 315 
$9 | 19 611 121] 320 | 6911 3 214 
1 901911 3 214 |} 330| 7114 9 113 
17 3 7 340 | 7318 3—12 
92 |} 20 —— — — 35076 1 8 311 
93 20 4 4— 1636078 5 2 210 
94 20 8 8 1 93780 8 8 12 
95 2013— 2 2] 380 | 8212 2— 8 
96 2017 4 218 | | 390 | 8415 7 3 7 
97 | 21 18 311 40⁰ 86 19 1 2 6 
98 21 6 1— 441089 2.7 15 
99 [21 10 5—20 [ 42091 6 1— 4 


abi thin rhe Bulls of Mortality. 1 97 8 


The Duty 7 Exciſe to be paid by common Brewers within 


the Bill of Mortality, for Strong-Beer, continued. 
of 1 23 
Bar, I. 4% * | 4. « £60 
439] 93 9 6 3 3]] 760] 165 4 4—16 
440| 9513— 2 2|]| 770 167 7 9 315 
450| 9716 6 1 1 780] 16911 3 214 
4601100 — — — — 790] I7114 9 113 
470]102 3 5 2221] 800] 17318 3 — 12 
480 | 104 611 121] 810] 176 1 8 311 
490106 10 5 —£0 820] 178 5 2 210 
500 | 108 13 10 3 19 530 180 8 8 1 9 
51011017 4 218] 840 18212 2— 8 
520113 — 10 117] 850 18415 7 3 5 
5308115 4 4-16] 860] 18619 1 2 6 
5417 7 9 3150] So] 189 2 7 1 5 
550111911 3 214 880] 191 61 
56012114 9 113 890] 193 9 6 3 3 
$79] 123 18 3212 900] 195 13 — 2 2 
5800126 1 8 311 910] 19716 6 1 1 
5$90[128 5 2 210 920 ZOO == mon ens mn 
600130 8 8 1 9 930] 202 3 5 222 
60113212 2— 8 94⁰ 204 611 121 
62013415 7 3 7 9500 20610 5 20 
630113619 1 2 6 9208 13 10 319 
640139 2 7 1 5 1000] 217 7 9 315 
550141 6 I— 4 2000 4343 
660143 9 6 3 3 ]] 3000] 652 3 5 222 
670145 13 — 2 2] 4000 86911 3 214 
68014716 6 11 $5000 108519 1 2 6 
690150 — — — — 6000 | 1304 611 121 
700 152 3 5 222 7000152114 9 113 
7106154 611 121 80001739 2 7 1 5 
7200156 10 5 — 20 90001956 10 5 — 20 
730158 13 10 319 10000 217318 3 — 12 
740 [16017 4 218 ||20000 4347 16 6 1 1 
750 163 — 10 I 1x7 [|30000 6521 14 9 113 
| s. d. q. 
Note 1 Firkin is 110 4 

2 $2430 Gong paid. | 

3 is 3 3 0 12 Bb 2 > Table | 
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d. . Pts. 
6 2 &} 
1 8 
y IS 
> 16 
8 2 20 
1 
1 
4 1 10 
lo 3 14 
1 
6 2 4 
1 — 8 
71 21 
2 — 16 
8 2. 26 
yg 3-6 
9 3 6 
10 
10 3 14 
5 8 
1 
1— 8 
1 1 
2 — 16 
8 2 20 
y © 
9 3 6 
4 1 £0 
to 1 14 
1 £ x8 
$ $4 
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The Duty of Exciſe to be paid by common Brewers 2 
the Bills of Mortality, for Ale, continued. 


— 

No of | 23 | d 23 
Bar.] /. s. d. 9. pts. * | L s „ 
69115 13 7 212 500] 11312 8 220 
701518 2—16 600] 136 7 3 1 2 
71116 2 8 220 700] 159 1 9 3 6 
72116 3 k 3 800] 18116 4 110 
73 16 1 6 goo ] 204 10 10 314 
7411616 4 110 10000 227 5 5 118 
75117 — 10 314 2000] 454 10 10 314 
7617 5 5 118 JI 3000 68116 4 1 10 

\ 77] 17 10> —— J 4ooof 909 1 9 3 6 
7811714 6 2 4 || 30001136 7 3 1 2 
79] 1719 1— 8 6000[136312 8 220 
80118 3 7 212 70001590 18 2 — 16 
90120 9 I— 8 || 80001818 3 7 212 
1002214 6 2 4 gooo0[2045 9 1— 8 
200]45 9 1— 8 JJ loooof227214 6 2 4 
300 68 3 7 212 [|20000]4545 9 I1— 8 
| 400 190 18 2—16 30900 6818 3 7 212 
Note, 1 Fir kin is = 15.14.24. 12 Pts. * — + 


34. 19. 2þts. * 35. 44. 3 J. 14 Pts. 
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Table 


1 90 The Duty to be paid by Brewers 
Table XII. The Duty of Exciſe to be paid by common 


Beer. 
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for Small 


Brewers within the Bills of Mortality 
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The Duty of Exciſe to be paid by common Brewers within 


the Bills of Mortality, for Small-Beer, continued. 


19 pts. and 3 is 10 d. 19. 17 pts. 


N®of | * 23 <p 23 

| Bar. I. 5. d. q. pts. = J. s. d. q.pts. 
69 4————!| 50] 28 19 8 2 2 

70] 4 1 1 %% % 2419 7 3.3 

71] 4 2 3.3 7 700] n 

72] 4 3 5 $231j: 300] 46 7} & © ki 

73] 6 4 7 214ij % 52 3 5 MM 

74] 4 5 9 $ 611 ooor gig n= 

| 6 GL 181 2000 | 115 18 10 — 8 
76 4 8 x 113300017318 3 — 124 
77] 4 9 3 1 5 400023117 8—16 

78] 410 5 —20|| 5000| 28917 I —20 

79] 411 7—12 6000; 34716 6 I 1 
80] 412 9— 4 7000| 4051511 1 5 

go] 5 4 4—16|\| So 46315 4 1 9 

| 200] 515 It 1 5i] 9009 | 52114 9 113 
200 | 1111 10 a 10 | 10000 579 14 2 I 17 

_ | 3e9[217 7 9 315j[29000 [1159 8 4 311 
| 400123 3 9— 20 (130000 1739 2 7 I 5 

Note, 1 Firkin is 3d. 1 4. 21 fts. 2 is 


6 d. 3 4. | 
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The Calculation and Uſe of the Tables 
in this Supplement. 


TASLN 
The Conſtruction and Uſe of this Table. 
T H E Duty on Strong-Beer and Ale for 


common Brewers, is 5 $. fer Barrel; 
but out of that they are allowed, without the 
Bills of Mortality, two Barrels and an half in 
every 23 Barrels. So that as 23 : is to 125. 
64. :: Sois I to 64. 24. 5}, the Allowance 
per Barrel; which being therefore deducted 
from 5. the Remainder is 45. 54. 17. 53, 
to be paid for each Barrel: At which Rate, 
The Duty, for Example, I. 5. 4.94 
of 10087 Barrels, is == 2247 1% 32©'0 22 
For the Duty to be 
0c, is = 2221 $242 
% — 190 7 5 a 
Sum or Anſwer 2247 12 11 © 3 


Table II. 7 he Conſtruction and. ie of this 
r 

The Duty on Small-Beer for common 
Brewers is 15. 44. per Barrel; but they are 
allow'd out of that 2 and a half in 23 Barrels, 
as for Strong Beer without the Weekly-Bills. 
So that, as 23: is to 35. 44. :: So is 1: to 1.4. 
2 J. 21 of qr. which being deducted from 15. 
44 the Remainder is =15, 2 dJ. 1 J. 22, the 


e 


0 150 50 | 


Duty to be paid per Barrel for Small-Beer by 
common Brewers. The Uſe is as before, 
Tables III and IV, need no Explanation, 
there being inſerted-only the Duty (and no Al- 
lowance) to be paid by Victuallers; and the 


Uſe is very eaſy : For Example, the Duty 


of 10073 Barrels is 25181. 55. for Strong- 
Beer: às, os 7 
The Duty of reo (ad- Tc £m 
ding a © to that of 10c0) is = 25006 0 
And the Duty for 73 Barrels is = 18 5 © 


And for Small-Beer by Victuallers, for the 
ſame Quantity is, : 
For 10000 (661. 135. 44. the J. $. 
Duty for 1000, _— by 10) is 666 13 4. 
And for 73 Barrels — = 4 17 4 


Sum or Duty =671 10 $ 
More Uſe of Table IV. after Table IX. 
ie. | 5 
Table V. The Conſtruction and Uſe of this 
Table, which is the Duty to be paid for Malt 
in the Ciſtern, or within 30 Hours after it is 
thrown out; the Allowance of 4 Buſhel in 
20 being deducted out of 6 4. per Buſhel, 
For the Allowance, I ſay, it 20 Buſhel allow 
25, what 1 Buſhel ? | „ 

Multiply and divide, and the Anſwer is 1 4. 

O r. 2, or ? of a gr. 5 „ 
And 6 4. leſs 1 d. O4. 7, is 4 d. 3 4. 5, the 
Duty to be paid; at which Rate 8000 and 77 
Buſhel payeth 160 J. and 1 /. 10 5. 94. 29. 57 
or $077 Buſhel payeth 161 J. 10 5. 9 4. 2 f. 3. 
1: we: Table 


194 De of the Tables. 


Table VI. The Conſtruction and Uſe of this 
Table, which 1s the Duty to be paid for Malt 
30 Hours or more after thrown out of the 
Ciſtern, and before dry'd ; the Allowance be- 
ing 10 Buſhel in 20, or 3 4. out of 64. needs 
no farther Explanation : And the Duty (by the 
Table) of 2085 Buſhel, | 355 

* F§ĩù $M 8 
is for 2000 Buſhel = 25 O o Sum or Anſw. 

And for 85 = 18 3S 26 J. 15. 34 


2dly, Or for printed Linnen at 3 4. per 1 
ſquare Yard, the Duty by the ſame Table 


Vlth, is of 20795 Yards, Thus, 


1 
For 1000 125 l. double thatis 250 ©0o- | 
1177 
1 8 


The Sum or Anſwer = 259 18 9 


Table VIL. needs no Conſtruction; the Uſe 
is, ſuppoſe I would find the Duty of 3049) 
Ounces of Plate, at 6 4. per Ounce. 
„ e 
20000 is = 750 0 0F J. . 4. 
490 is = 12 5 0g== 76:2 8 6 the Sum 
7 Sixpences is o 3 6- or Anſwer. 


” 


Soap, at 1 4. 4 fer Pound, is 2001. 95s. 64. 


„ 
As for 3-000 - 187 10 OF gum or Anſwer 
| ORD = 432 10:1 2001.95 - 
76 — 0 9 6 5 f 


Table IX. Its Uſe is likewiſe eaſy, for by | 
it the Duty of $979 Pound of Tallow- Candles, 


at f A. per Pound is 37 l. 8 5. 3/4 For 


Table VIII. Is alſo very caſy to uſe ; for it 
Mews that the Duty for 32076 Pounds of 


a Mm hi 


0 


12 12 


Uſe of the Tables. 195 OE 


For 2000 multiply'd by 4 = 8000 is l. 33 6 8 


970 i 401 
and 9 is oo 9 
5 Sum or Anſwer 37 8 3 
Second Uſe of the IVth Table may be to 
compute the Duty on Wax: Candles at & 4. per 


Pound; which is by taking half of what is in 
chat IVth Table. As for Example, the Duty 
of 3959 Pound, at 8 4. | 


; 1 . 4 Ad. 7 
3000 in the Vth Table is 200 o 073. 


38 


. | - 
Half is the Anſwer = 131 19 4 

Table X. The Calculation of this Table 
and Uſe, which is the Duty of Exciſe to be paid 


——- 


for Strong Beer by common Brewers within 


the Weekiy-Bills of Mortality, which is 5 5. per 


4 Barrel, (or 36 Gal.) but out of that they axe 
J allow'd 3 Barrels in every 23. So that, 


As 23 : is to 15S. :: So is 1 to 7. 34.7 


23 ts. the Allowance per Barrel; which de- 


ducted from 5 5. there reſts 45. 4 4. 04. 16 

23 Parts to be paid per Barrel. So that by 

this Table the Duty to be paid for 14773 Bar- 

tels is, . „ 1 

5 4 „„ 
For 10000 Barrels — 2173 18 3 3 12 
4800 — — 869 II 3 2 14 
700 — — 152 3 5 2 22 

73 —— 15 7 42 18 

Sums 14773 3211 10.5036 5 
Table XI. 7 he Calculation, Conſtruftion, and 
Uſe of this Table, which is the Duty of Exciſe 


F to be paid forAle by commonBrewers within the 


3 8 Bills 


j 4 8 2 q 
# PRE! SS A ? 3 b 7 
* * 7 TT 4 A < £208 * 1 A n n 
bs W 9 * 8 N 
— L 8 Fr * , © A 
Faire 5 * 
2 - ; „ 5 
V 4 E 
K 
. 


E * l : 1 * , 
N 4 3 en . 
2 1 he 4 Y * . 
þ 8 5 wy = 32 » 
% * q 
1 0 : 
by - F *, 
* 


He . or if the Tables. 


Bills of Mortalit ity, which is 5 5. ter Barrel; 3 
Lor 32 Gallons) but out of that they are allowed | 
2 Barrels in every 22. So that, 
As 22 to 108. :: So is 1: co 5 4. 1 f. 18 
2 Fts, = the Allowance pcr Barrel ; which 
dedacted from 5 F. there reſts 4 s. 4 2 J. 
4. 22 Parts, to be paid per Barrel; at which 
Rate the Duty of 307 79 N is. 22 
er 
Tor 50co Barrels e 111 
50 — "L763 8 


Sums = 5991154 64110 
„Fable XII. The Conſtruction and C Calcula* 
rie thts Fable, which' is the Duty ot Ex- 
ciſe to be paid Pa Small Beer by commom 
Brewers within the Bills of M rrality, which 
3s 1.5.-4 f. per Barrel; (or 36 Gallons) but out 
of that they are allow'd 3 Barrels in 23, (as 
for Strong Becr:) 80 the Ane 18 Fer 
Barre! thus, 

As 23 10. 45: 80 1: "anal 04 8. 23 Frs 
of a Farthing:; which deducted ack 1 5. 44 
the Remainder is 15. 1 4. 5 9: 5 rs. to be 
paid for i Barrel, and for any Number at that 
Rate, as ger the Table, by Wien 209% Bal. 
Fes pays, | 


— — — 


